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Handling Numbers.
Dimensional Analysis
in Solving Problems
Recognize chemical
safety and
hazardous materials

icons

Ll laidl
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Atomic Number.
Mass Number. and
isotopes. The

Table.

Molecules and lons.

Periodic
Describe laboratory
instruments and
some basic
techniques used in
the

chemistry laboratory,
including  balances
and standard
volumetric

equipmentr

Ll laidl
slee fida+

Chemical Formulas.

Naming
Compounds. Atomic
Mass. Avogadro's
number and Molar

.Mass of an Element

Ll laidl
sles it

Chemical
Reactions and
Chemical
.Equations
Describe how to
Prepare accurate
laboratory
reports of their
experimental
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results; Amounts
of Reactants and
Products;
Limiting
Reagent
Calculations;
Reaction Yield;
General
Properties of
Aqueous
Solutions.
Precipitation
Reactions. Acid-
Base Reactions;

Oxidation-
Reduction
Reactions;
Concentration of
.Solutions

Ll laia) | &) yalaa Acid-Base 3 )
lee i+ Titrations, Cases
.Pressure

Ll et | &) yalas | The ideal Gas 3 6
(lee i+ Equation;  Gas
Stoichiometry;

Partial Pressures;
The Nature of
Energy
and types of
energy

Ll laial | &) jalsa | Energy Changes in 3 7
gAAs i+ Chemical Reactions;
introduction to
Thermodynamics.
Enthalpy of
Chemical Reactions;
Calorimetry;
Standard Enthalpy of

Formation and
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From Classical
Physics to

Quantum Theory;
Bohr's Theory of the
Hydrogen Atom;
Quantum  Numbers;
Atomic Orbitals

Ll laidl
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Electron
;Configuration

Development of the
Periodic Table;
Periodic
Classification of the
Elements;  Periodic
variation in
sPhysical Properties

10
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Ionization Energy;
Electron Affinity
Lewis Dot Symbols;
;The ionic Bond

11

Ll laidl

;The Covalent Bond
Electro negativity;
Writing Lewis
structure

12

Ll laidl

Formal Charge and
Lewis Structures. The
Concept of
.Resonance
Exceptions to the
Octet Rule Bond
Energy

13

Ll ol

Molecular Geometry;
Dipole Moment;
Spectrophotometric
Analysis of
tetracycline; Valence
.Bond Theory

14

Ll laidl

Hybridization of
Atomic Orbital's.
Hybridization in

Molecules

Containing
Double and Triple
Bonds. Delocalized

15
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8. Program and Course QOutcomes

1. Develop academic writing proficiency and critical thinking skills

2. Help students to conduct effective searches of printed and electronic resources

3. Develop skills for correctly using external sources to support ideas in an academic
paper/topics in civil engineering

4. Provide students with an understanding of academic integrity (how to avoid plagiarism)
5. Familiarize students with the conventions of academic papers in APA ,style

6. Support a classroom community that involves constructive exchange of ideas
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The Scientific
Attitude-Simple
present active

BARATI PG

Numbers and
Mathematics-
Simple present
passive

Ll jlanal

Scientific Methods
and the Methods of
Science-Simple
Past active and
passive

Ll oyl

Pure and Applied
Science

BARATI PG

Directed research?

BARATI PRI

Science and
International Co-
operation

Lol jlanial

Efficiency in
Engineering
Operations
(Optimum
Conversion)




Course Description:

This course is designed to enable academic writing course which
provides an opportunity for the students to learn and practice the
skills needed for handling topics related to the field of study.
The course emphasizes the development of academic writing
skills as well as the ability to read and think critically. Students
will learn to use the library and appropriate online resources to
find and evaluate sources to inform, develop and support their
ideas in term paper writing. They will also learn skills for
reading analysis, such as comprehension and inference

Recommended Textbook(s):

Ewer J.R. & Latore G. “A Course in Basic Scientific
English”, Longman Group United Kingdom

(1984)
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3.

Program and Course Outcomes

1. Describe the SI unit system and convert units.

2. Describe the translational motion of a single particle in terms of position and

inertial frames, ,

inertia, velocity,acceleration, linear momentum and force.
3. Describe the rotational motion of a rigid body using the concepts of rotation

angle, angular

velocity, angularacceleration, angular momentum, moment of inertia, and

torque.

4. State the Newton's three laws of motion and apply them to solve problems on
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dimensional translational motion.

5. Represent graphically the problem of motion of a physical system using the
free-body diagram

technique.

6. Identify the forces acting on ordinary mechanical systems to be gravity and
electromagnetism

(Drag force, frictional force, normal force, etc.).

7. State the fundamental laws of kinematics and dynamics of rotational motion
of a rigid body and

use them to solve problems on simple rotational motion.

8. Analyse the translational and rotational motion using a scalar approach
based on the concepts

of work, conservative and non conservative forces, potential energy and
conservation of

mechanical energy.

9. Describe and solve problems of the motion of many-particle system by
employing the concept of

centre of mass, law of conservation of mechanical energy, Principle of
momentum and angular

momentum conservation.

10. State the two conditions of static and dynamic equilibrium of a point particle
and a rigid body,

and use them to solve problems of static equilibrium.

11. Describe and solve some problems on the elastic properties of materials
using the following

elasticity concepts and relations: Rigidity ; Plasticity ; Plastic deformation ;
Stress and strain ;

Bulk stress and strain ; Bulk deformation and bulk modulus; Linear tensile
Stress and strain ;

Young's modulus; Shearing.

12. Analyze the problems of static fluid in terms of density and pressure, and
fluid at motion using

the continuity equation and Bernoulli’s equation.

13. Define and calculate the following parameters of oscillatory and wave
motion . amplitude,

period, frequency, angular frequency, speed of a wave, energy transported ,
Power and

intensity,

14. Describe Simple Harmonic Motion qualitatively and quantitatively.




15. Recognize and analyze some wave characteristics: principle of
superposition, interference,

diffraction, reflection, transmission, refraction, standing waves and Resonance.
16. lllustrate some applications of harmonic and wave motion in a wide variety
of physical

situations.

17. Define what is meant by: temperature, specific and molar heats of capacity.
18. State zeroth and first laws of thermodynamics and use them to solve some
related problems.

19. Explain the theory of heat energy transfers and apply it in some simple
situations

e G e Sl Ji dw‘ / SAAJS\ e.u:\ . 2
?‘“"‘Ju ) A% e.\h.d‘ ) A%y . el gy
Ll oyl &l palaa | Physics and measurement; 3 1

Kinematics of motion of a
single particle in one and two
dimensions;

Kinematics of projectile and
circular motion.

Lli oyl &l pzalaa | Dynamics of motion of a single 3 2
particle and multiple objects in
one and two dimensions and
Newton’s Laws, Free body
diagrams; various types of
mechanical forces;
Application on the

use of Newton’s Laws.

Ll ol &) yialsa | Work and energy; 3 3
Conservative systems and the
concept of potential energy,
Conservation of

mechanical energy.

Llast el & palsa | System of particles; Linear 3 4
momentum,; Conservation of
linear momentum and
collisions; Elastic

and Inelastic collisions;
Center of mass.

Llat et &) ialaa | Kinematics and Dynamics of 4 5
rotational motion; Torque;
Moment of inertia;, Angular
momentum,

Static equilibrium of rigid
bodies; Elasticity and concepts
of stress and strain
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& yalsa | Phases of matter; Pressure 4 6
and density, Equations of
Fluid static; Equations of fluid
dynamics:

Continuity and Bernoulli’s
equations.

Ll et & yalsa | Oscillating systems; Simple 4 7
Harmonic Motion (SHM) ;
Energy of SHM ; Damped
oscillations,

Forced oscillations and
Resonance .

Llastojlanial &) pialaa | Types of waves :Transverse 8
and Longitudinal; Traveling
waves ; Wave speed ; The
wave

equation ; Power and intensity
in wave motion ; Reflection
and transmission of wave ;
The principle of

superposition ; Interference of
waves ; Standing waves ;
Resonance

Lol el &l palaa | Macroscopic and microscopic 9
description of matter;, Concept
of temperature and thermal
equilibrium (zeroth law of
thermodynamics), Measuring
temperature; Thermal
expansion

Lab. Section

1. Orientation. Introduction to Error Analysis/ Part (1). Introduction to
Error Analysis/ Part (1)

2. Experiment 0: Measurements and Data Analysis

3. Experiment 1: Analyzing the kinematic components of 1Dmotion by
using motion sensor

4. Experiment 2. Determination of the Acceleration of Gravity by
studying Free fall

5. Experiment 3. Verification of Newton’s Second Law

6. Experiment 4: Conservation of mechanical energy



7. Experiment 5: Verification of Work —energy theorem

8. Experiment 6: Static Equilibrium of a rigid object

9. Experiment 7. Determination of the Acceleration of Gravity using the
Simple Pendulum

10. Experiment 8: Verification of Hook’s Law

11. Experiment 9: Determination of the speed of Sound in Air using a
resonance tube

12. Experiment 10.: Determination of the Coefficient of Viscosity

13. Experiment 11: Determination of the Mechanical Equivalent of Heat
14. Experiment 12: Determination of Specific Heat Capacity of a solid

Lab. Section

1. Test experimentally some of the physical laws and theories taught in
lecture room.

2. Fit observed data with mathematically modeled physical phenomenon.
3. Use a variety of physical measuring devices e.g. Micrometer, Vernier
Caliper, Stop watch, Power

Supply, Voltmeter, Ammeter, and CRO.

4. Estimate the uncertainty by applying the rules of Standard Deviation in
the case of repeated

measurements of a single quantity and by employing the technique of
Least-Squares Fitting in

the case of experiment that involves the measurement of several values of
two or more different

quantities.

5. Apply the technique of error propagation to estimate and manipulate
the uncertainty in directly

and indirectly measurement of physical quantities.

6. Evaluate some uncertainty related quantities, namely accuracy and
precision, confidence level,

discrepancy, and significance of a discrepancy, and utilize them to
determine the sources of

experimental errors, and to discuss how to minimize the uncertainties in
the funded results.
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7. Incorporate computer in measuring and analyzing the experimental
result.

8. Communicate scientific results in a written manner through presenting
a word-processed report

on the conducted experiment.

9. Measure, determine, and graph the basic components of 1D motion:
position, velocity, and

acceleration.

10. Verify Newton’s second law experimentally through observing, and
measuring some common

forces that occur in our everyday life e.g. gravity, g f friction Sf & K f,
and tension T .

11. Inspect the laws of conservation of energy for rotating and non-
rotating systems.

12. Test practically the correctness of the two conditions of static
equilibrium.

13. Analyze experimentally some features of oscillatory and wave motion
by studying SHM using

simple pendulum, and semi-ideal spring, and examining resonance of
closed and open air

columns.

14. Check experimentally the Viscosity property of a fluid by measuring
the Coefficient of Viscosity

of engine oil by Stokes method.

15.Construct simple DC circuit and design simple thermal experiment to
measure the mechanical

equivalent of heat, and specific heat capacity of a solid

Course Description:

This is the first course in the two-semester sequence of calculus-based
introductory physics courses

designed to meet the needs of student majoring in Engineering. The
course is a survey of the

concepts, principles, methods and major findings of classical

Physics .Primarily, it covers



Newtonian mechanics, and thermal Physics, with topics include: Physics
and measurement,

Vectors, kinematics and dynamics of motion of a single particle in one
and two dimensions, work

and energy, system of particles, linear momentum and collisions,
kinematics and dynamics of

rotational motion, equilibrium of rigid bodies, and elasticity, fluid static
and fluid dynamics,

oscillatory motion, wave motion, and temperature and thermal
equilibrium.

The subject matter of the course will be covered in The Lab-based section
which presents an

introduction to the methods of experimental physics emphasis is on
developing student’s skills in

experimental techniques, data analysis, and scientific reporting of lab
work. During the course

students execute a series of experiments on Kinematics of motion, kinetic
and potential energy,

Oscillatory motion, Thermal properties of matter, and Viscosity. The
course includes computer

based experiments on Classical Mechanic

Recommended Textbook(s):
R.D. Knight, Physics for Scientists and Engineers, 2nd ed., Pearson 2008
Laboratory Manual, Compiled by Instructor
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This course provides the student with a clear and
thorough presentation of the theory and application of
engineering mechanics: statics. Topics include
calculating force systems resultants; applying
equilibrium condition of particles and rigid bodies;
analysis of simple trusses; calculating and sketching
internal forces diagrams; solving statics problems
involving friction; calculating center of gravity,




centroids, and moment of inertia. The course spans
over 15 weeks, during which, the students’ learning is
assessed by various means including quizzes and
exams.

il g alatl) 5 adladl) (33 yha g aladl) Cila A
By the end of successful completion of this course, the student will be
able to:

1. Use scalar and vector principles to find resultants of various
force systems and solve equilibrium problems of particles and
rigid bodies.

2. Use fundamental concepts of structure analysis to analyze
simple trusses and frames and find internal forces throughout
structural members.

3. Apply mathematical theorems and methods to determine center
of gravity, centroids, and moment of inertia of various shapes

and areas.
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1. Solve problems using the Fundamental Theorem of Calculus.

2. Evaluate Limits of the functions and their continuity.

3. Find the derivative of algebraic, trigonometric, exponential, and logarithmic functions.
4. Sketch the graph of a function using the information for the first and second derivatives

5. Solve problems involving applications of integrals including finding volume of solids of
revolution and area between curves
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8. Program and Course QOutcomes

1. Develop academic writing proficiency and critical thinking skills

2. Help students to conduct effective searches of printed and electronic resources

3. Develop skills for correctly using external sources to support ideas in an academic
paper/topics in civil engineering

4. Provide students with an understanding of academic integrity (how to avoid plagiarism)
5. Familiarize students with the conventions of academic papers in APA ,style

6. Support a classroom community that involves constructive exchange of ideas




wolall caoadly Wadl pulnidl 6,59
walall pugiilly LYl lg=
oSV HlaicVlg 639adl yloso 6,510

Jgall slaic VI ouud

DA AL 9
v 43, lall / B 4l Gl )3 .
anil) 44, o b | Gadd [Baagd pud | pldlclada £ sandd)
PR A g yasall o 4y gllaall

Ll oaial | ol ypalsa | Tenses, Questions 2 1
forms, Vocabulary,
Writing

Lliroanial | ol yalsa | Present simple, 2 2
present continuous

Ll oanial | ol yalsa | Past simple, past 2 3
continuous

Llirolanial | ol yalsa | Count ant noncount 2 4
nouns

Llir laid | o) jualsa | Verd patterns 2 5

Lliroaidl | &l yalsa | Comparative and 2 6
superlatives

Lliroaial | &l yalsa | Present perfect 2 7

Ll aial | &l yalsa | Active and passive 2 8

Course Description:

This course 1s designed to enable academic writing course which provides
an opportunity for the students to learn and practice the skills needed for
handling topics related to the field of study. The course emphasizes the
development of academic writing skills as well as the ability to read and
think critically. Students will learn to use the library and appropriate
online resources to find and evaluate sources to inform, develop and
support their ideas in term paper writing. They will also learn skills for
reading analysis, such as comprehension and inference.

Recommended Textbook(s):



John & Liz Soars “New Headway — English Course”, OXFORD
University Press, United Kingdom, 2000.
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a- To know the fundamental principles of traffic flow

b- To recognize the relationship between the speed volume and
density

c- know the principle of traffic signal design

d- To know the concept of highway capacity and level of service

e- To study introduction to transportation planning
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Exam. + Lecture Introduction to Recognize the 3+1 1
discussion traffic engineering concepts .of.trafﬁc
characteristics
Exam. + Lecture Speed measurement | Recognize the 3+1 2
discussion concepts of speed
(type and
measurement)
Exam. + Lecture Traffic volume Recognize the 3+1 3
discussion measurement concepts of volume
Exam. + Lecture traffic flow rate and | Recognize the 3+1 4
discussion flow density concepts of flow
density
Exam. + Lecture Traffic flow Recognize the 3+1 5
discussion relationship and relationship
between the speed
traffic stream model | | J1ime and density
-Green shield
model
Exam. + Lecture Calibration of Recognize the 3+1 6
discussion Green shield model | fundamental
and solving characteristic of
problem traffic flow theory
Exam. + Lecture Green bergs Recognize the 3+1 7
discussion logarithmic model | fundamental
and calibration characteristic of
traffic flow theory
Exam. + Lecture Mid-term exam 2 8
discussion
Exam. + Lecture Shock wave theory | Analyze the types 3+1 9
discussion and its type of shock wave and
bottleneck
Exam. + Lecture Bottleneck situation | Analyze the types 3+1 10
discussion and flow density of shock wave and
diagram use in bottleneck
shock wave
analysis
Exam. + Lecture Traffic intersection | know the principle 3+1 11
discussion of traffic signal

control and traffic
signal design

methods
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¢ First-Order Differential Equations: Initial-value problem, Separable variables, Homogeneous
equations, Exact equations. Linear equations, Integrating factor, Bernoulli equation,

Applications.

¢ Second-Order Differential Equations: Initial-value and Boundary-value problems, Linear
differential operators, Reduction. Of order, Homogeneous equations with constant
coefficients, Nonhomogeneous equations, Method of undetermined coefficients, Method of

variation of parameters, Applications.

e Series Solutions, Fourier series solutions

e Laplace Transforms: Definitions, Properties, Inverse Laplace transforms, Solving initial value
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problems.

e (Classify differential equations by type, order and linearity

e Determine the solution of linear and nonlinear first order differential equations using various

techniques and Solve applied problems using first order differential equation models

¢ Solve non-homogeneous second order differential equations using the method of
undetermined coefficients and the method of variation of parameters and Apply second

order differential equations to solve vibration models based on real life problems

e Use Fourier series solutions and some Applications.

1. Use Laplace transforms to solve differential equations and initial value problems.
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.and initial value problems
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This course introduce various components of Highway Engineering, highway
alignment (horizontal and vertical curves), design of geometric elements of
highways, skill on blending of aggregate fractions by using graphical and
mathematical methods and asphalt concrete mix evaluation. In addition, it
includes design of flexible and rigid pavements by studying AASHTO1993
structural design method to find rigid pavement slab thickness and different layer
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thicknesses for flexible pavement taking in consideration studying the effects of
traffic loading, environmental, and materials properties. Furthermore, an
attention will be given to the pavement distress so that candidates will be able to

.distinguish between causes and failure of each mode

pfill g alal 5 alatll (331 5ka g alaill il 3,10

1. It educates the students on the various components of Highway
Engineering.

2. It exposes the students to highway planning, engineering surveys for
highway alignment,

3. Design of Geometric Elements of Highways (Horizontal and Vertical
curves)

4. The students further learn the desirable properties of highway materials
and various practices adopted for construction.

5. It enables the students to develop skill on evaluation of the pavements and
to decide appropriate types of maintenance.

6. Know asphalt concrete mix production in asphalt plants and constructing
of flexible pavement layers in the site.

7. Know the various pavement distress, causes, failure and required action.
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Highway
location

It educates .1 4 First
the students on
the various
components of
Highway
Engineering

It exposes the .2
students to
highway
planning,
engineering
surveys for
highway
,alignment

Design speed,
factors affecting
design, highway
types, cross
section elements

It .1 4 Second
educates the
students on the
various
components of
Highway
Engineering

It exposes the .2
students to
highway
planning,
engineering
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materials and
various
practices
adopted for
.construction

Pavement
design —
General

The students .1
further learn
the desirable
properties of
highway
materials and
various
practices
adopted for
construction
Know asphalt .2
concrete mix
production in
asphalt plants
and
constructing of
flexible
pavement
layers in the
site
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Pavement
design- rigid
pavement

The students .1
further learn
the desirable
properties of
highway
materials and
various
practices
adopted for
construction
Know asphalt .2
concrete mix
production in
asphalt plants
and
constructing of
flexible
pavement
layers in the
site
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Pavement
distress and
Maintance

enables .1

the students to
develop skill on
evaluation of
the pavements
and to decide
appropriate
types of
maintenance
Know .2

the various
pavement
distress, causes,
failure and
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required action

Selected topics

enables the .1
students to
develop skill on
evaluation of
the pavements
and to decide
appropriate
types of
maintenance
Know .2

the various
pavement
distress, causes,
failure and
required action
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:Objectives

:upon successful completion of this course, students will be able to
Apply the basic requirements of the American Concrete Institute ACI 318 *
.design specification

Introduction and material properties*

.(Design RC slabs two-way slabs *

Design of RC columns (short and slender columns, tied and spiral columns, *
and concentrically or uni-axially or bi-axially loaded columns)

.Bond, Anchorage, and Development Length *
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“Design of Concrete Structures”, 13th Edition, Nilson, A. H., 2004,
McGraw Hill.

“Building Code Requirements for Structural Concrete (318-05) and
Commentary (318-02),” American Concrete Institute (ACI).
Ferguson P.M. “Reinforced Concrete Fundamentals”, 4th Edition,
1981.

“Reinforced Concrete Design Theory and Examples”, 2nd Edition,
T.J.MACGINLEY, 1990.

“Reinforced Concrete Analysis and Design”, S.S. Ray, 1995.
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