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8. Program and Course Outcomes

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




oAl 9

pil) A4, ks

48k
sl

Glanal) / 323,51
g 3234l

Al cila e
4 glhaal)

Sle by

£ gau!

Ll laial

The Scientific
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Numbers and
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Scientific Methods
and the Methods of
Science-Simple
Past active and
passive
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Pure and Applied
Science
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Directed research?
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Science and
International Co-
operation
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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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8. 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
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torque.

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

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. Illlustrate 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
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Ll latial

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

Kinematics of projectile and
circular motion.

Llitlatial

Dynamics of motion of a single
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 il

Work and energy;
Conservative systems and the
concept of potential energy;
Conservation of

mechanical energy.

Ll il

System of particles; Linear
momentum; Conservation of
linear momentum and
collisions; Elastic

and Inelastic collisions;
Center of mass.

Ll il

Kinematics and Dynamics of
rotational motion; Torque;
Moment of inertia; Angular
momentum;

Static equilibrium of rigid
bodies; Elasticity and concepts
of stress and strain

Ll ojladial

Phases of matter; Pressure
and density, Equations of
Fluid static; Equations of fluid
dynamics:

Continuity and Bernoulli’s
equations.

Ll oladial

Oscillating systems; Simple
Harmonic Motion (SHM) ;
Energy of SHM ; Damped
oscillations;

Forced oscillations and
Resonance .

Ll oladial

Types of waves :Transverse
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

Ll latial &) il | Macroscopic and microscopic
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 (I). 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
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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.

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
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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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