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Module Aims
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1. Comprehend the fundamentals of stress/strain analysis and apply them with
confidence to the calculation of loads and deformations in simple structures

2. Recognize the relationships between commonly used material properties,
and recall their value for typical materials used in mechanical engineering
structures.

3. Analyses and examine a physical problem .

4. Develop free-body diagrams which form the basis of many formulations in
mechanics, to separate more complex loaded structures into combinations of
elemental sections

5. Critically evaluate and judge the validity of a method of analysis in a solid
mechanics problem in terms of its assumptions and simplifications

develop an understanding of the fundamentals of engineering mechanics.
7. introduce the wide range of materials used in engineering and their
fundamental, physical properties
8. develop problem solving skills in engineering mechanics through the
application of concepts in statics and dynamics to real world problems.

Module Learning
Outcomes

o )l salall alasl) s jAa

1. Understand the fundamental principles of mechanics: Students should
be able to comprehend the basic principles of mechanics, such as
Newton's laws of motion, conservation of momentum, and concepts
related to forces, motion, and equilibrium.

2. Apply mathematical tools to solve mechanics problems: Students
should be able to use mathematical techniques, such as algebra,
trigonometry, calculus, and vector analysis, to solve problems related to
mechanics. This includes analyzing motion, calculating forces,
determining accelerations, and predicting the outcomes of mechanical
systems.

3. Analyze and interpret physical systems: Students should develop the
ability to analyze and interpret the behavior of physical systems in
various scenarios. They should be able to identify and describe the
forces acting on objects, analyze motion graphs, and apply appropriate
mathematical models to predict the behavior of systems.

4. Apply principles to real-world situations: Students should be able to
apply the principles and concepts of mechanics to real-world situations.
This involves identifying and analyzing mechanical systems in practical
contexts, such as engineering applications, vehicle dynamics, structural
analysis, or fluid mechanics.

5. Develop problem-solving skills: Students should enhance their
problem-solving skills by applying the principles of mechanics to solve
complex problems. This includes breaking down complex problems into
smaller components, applying appropriate mathematical models, and
critically evaluating solutions for accuracy and feasibility.




6. Demonstrate experimental and analytical skills: Students should be able
to design and conduct experiments related to mechanics, analyze
experimental data, and draw conclusions based on their findings. This
may involve using laboratory equipment, collecting and interpreting
data, and applying statistical analysis methods.

7. Enhance critical thinking and analytical reasoning: Students should
develop critical thinking skills to analyze and evaluate different
approaches to problem-solving in mechanics. They should be able to
assess the validity of arguments, make informed decisions, and apply
logical reasoning to formulate solutions.

8. Communicate effectively: Students should be able to communicate their
understanding of mechanics concepts, principles, and problem-solving
techniques effectively. This includes writing clear and concise reports,
explaining complex ideas in a coherent manner, and presenting findings

or solutions orally.

Indicative Contents
Lala Y il gisal)

Indicative content includes the following.

Part A

1. 1. Kinematics: The study of motion without considering the causes of
motion. Topics include displacement, velocity, acceleration, and their
relationships.8hr

2. 2.Dynamics: The study of the causes of motion and the forces that
affect it. Topics include Newton's laws of motion, force, mass, inertia,
and equilibrium.8hr

3. 3. Forces: The concept of force and its various types, such as
gravitational force, normal force, frictional force, tension, and elastic
force. 7hr

4. 4. Newton's Laws of Motion: The three fundamental laws that govern
the motion of objects. They describe the relationship between forces,
mass, and acceleration. 7hr

5. 5. Momentum and Impulse: The concepts of momentum and impulse,
which describe the motion of objects in terms of their mass and
velocity. 7hr

Part B

1. 1. Work, Energy, and Power: The relationship between work, energy,
and power, and their applications in mechanical systems. Topics include
potential energy, kinetic energy, conservation of energy, and power
calculations. 10hr

2. 2. Circular Motion: The study of objects in circular motion and the
forces acting on them. Topics include centripetal force, centrifugal
force, and rotational motion.10hr

3. 3. Gravitation: The study of the force of gravity and its effects on
objects. Topics include universal gravitation, orbital motion, and
satellite motion.9hr

4. 4. Oscillations: The study of periodic motion, including simple
harmonic motion. Topics include oscillating systems, pendulums, and
resonance.8hr




Learning and Teaching Strategies
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Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time

Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
allall ol 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
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Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
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Total SWL (h/sem) 150
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Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 4,9,12 LO#1,2,3,7,10and 11
Formative Assignments 3 10% (10) 5,10, 13 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 14 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
bl e gl Zleiall

Material Covered

R Introduction to mechanisms: basic concepts, system of particles, fluid mechanics, statistical
ee
mechanics, heat and thermodynamics.

Week 2 Vectors

Week 3 Position, velocity and acceleration analysis of linkages

Week 4 Static and dynamic force analysis of mechanisms

Week 5 translational kinematics and dynamics work and energy

Week 6 system of particles, rotational kinematics and dynamics

Week 7 Mid-term Exam .

Week 8 equilibrium, gravitation oscillations, waves.

Week 9 Newton's laws, momentum and angular momentum methods

Week 10 | Work and energy

Week 11 | Dynamics of rigid bodies

Week 12 kinematics

Week 13 Euler's Laws

Week 14 | angular momentum

Week 15 | Work and energy methods for rigid bodies

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
DAl e ) mleiall

Material Covered

Week 1 | Lab 1: Jaww Jgaia aladindy (o ¥) Joatl) ol

Week 2 | Lab 2: (ijlaw g aladiuly (oua ¥ Jiaatil) dad s g gp (988 (385

Week 3 | Lab 3: (Fixa g o} Ao A&l jia dadall B 3N g & g ) ASiaY) Jalaa

Week 4 | Lab 4: 4y 950 ddaal (AN guall) e (s

Week 5 | Lab 5: 48 all b cyigsd ol




Learning and Teaching Resources
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Required Texts

—

Recommended Texts

Available in the

Text
Library?

"Classical Mechanics" John R. Taylor (2005)
"Introduction to Classical Mechanics: With
Problems and Solutions" by David Morin (2008)
"Classical Mechanics: The Theoretical Minimum" Yes
by Leonard Susskind & George Hrabovsky (2014)

No

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ] ]
engineering
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Ol 90 -100 Outstanding Performance

B - Very Good [RENRTEN 80 -89 Above average with some errors
(S:;(ielsgo(;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 28) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1- Study of Fluid Behavior: Fluid mechanics aims to understand the
behavior of fluids, including liquids and gases, under various
conditions. It investigates how fluids flow, how they interact with their
surroundings, and the forces that act on them.

2- Conservation Laws: Fluid mechanics aims to establish and apply
fundamental principles, such as mass, momentum, and energy
conservation, to fluid systems. These laws help in analyzing and
predicting fluid flow patterns, pressure distributions, and other related
phenomena.

3- Engineering Applications: One of the primary aims of fluid
mechanics is to provide a foundation for engineering applications. It
helps in designing and analyzing fluid-based systems, such as pumps,
turbines, aircraft wings, pipes, and hydraulic systems, to ensure optimal
performance, efficiency, and safety.

4- Fluid Dynamics: Fluid mechanics aims to explore the dynamics of
fluid flow, including aspects like turbulence, laminar flow, boundary
layers, and flow separation. Understanding these phenomena is crucial
for various fields, including aerospace, automotive, civil, and
environmental engineering.

Module Learning
Outcomes

o Al salall alasl) s jAa

10.

11.

12.

13.

14.

15.

Understanding the fundamental concepts: Students should develop a
solid understanding of the basic principles and concepts of fluid
mechanics, including properties of fluids, fluid statics, and fluid
dynamics.

Applying conservation laws: Students should be able to apply the
principles of conservation of mass, momentum, and energy to fluid
systems, and analyze and solve problems involving flow rates, forces,
and energy transfers.

Analyzing fluid behavior: Students should learn how to analyze the
behavior of fluids under different conditions, such as steady and
unsteady flows, laminar and turbulent flows, and compressible and
incompressible flows.

Calculating fluid forces: Students should be able to calculate fluid
forces on submerged surfaces and understand the concepts of pressure
distribution, buoyancy, and drag forces.

Solving flow problems: Students should develop problem-solving skills
to analyze and solve fluid flow problems, including pipe flow, open
channel flow, and flow through nozzles, diffusers, and pumps.
Understanding flow measurement techniques: Students should learn
about various techniques used to measure flow rates, such as orifice
meters, venture meters, and flow visualization methods.

Applying dimensional analysis: Students should understand the
principles of dimensional analysis and be able to use it to develop




dimensionless groups and perform similarity analysis.

16. Analyzing flow in pipes and channels: Students should learn about the
characteristics of flow in pipes and channels, including friction losses,
flow regimes, and hydraulic design considerations.

17. Studying boundary layer theory: Students should gain an understanding
of boundary layer theory, including laminar and turbulent boundary
layers, boundary layer separation, and the effects of boundary layers on
flow over surfaces.

18. Real-world applications: Students should explore the practical
applications of fluid mechanics in various fields, such as civil
engineering, mechanical engineering, aerospace engineering, and
environmental science.

Indicative Contents
Ll YY) il giaal)

Indicative content includes the following.
Part A

1. 1- Introduction to Fluid Mechanics:Definition and properties of fluids
e Fluid statics and pressure Fluid forces and buoyancy. 12 hr
2. 2- Fluid Kinematics: Description of fluid motion Eulerian and
Lagrangian approaches Streamlines, streak lines, and path linesVelocity
and acceleration fields. 12 hr
3. 3- Fluid Dynamics: Conservation laws (mass, momentum, and energy)
e Control volume analysis and Reynolds transport theorem
Navies-Stokes equations and their simplifications Boundary
layer theory and flow regimes.13 hr

Part B

1. 1- Fluid Flow: Steady and unsteady flow ,Incompressible and
compressible flow , Laminar and turbulent flow ,Viscous and in viscid
flow.10 hr

e 2- Flow Measurements: Pressure measurement techniques,
Flow rate measurement (e.g., flow meters) , Velocity
measurement (e.g., Pitot tubes, hot-wire anemometers). 10 hr

e 3- Pipe Flow: Flow in pipes and ducts, Conservation equations
for pipe flow ,Friction losses and head loss calculations ,Pipe
networks and system analysis.10 hr

e 4- Open Channel Flow: Flow in open channels (e.g., rivers,
canals) ,Manning's equation and uniform flow, Gradually varied
and rapidly varied flow, Channel controls and hydraulic
structures. 7 hr

Learning and Teaching Strategies

adal g alall Clia il i
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Strategies

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
lUall il jall Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
Seandl) YA Ul aliiiall asl jal) Jaal 79 Lo sad Ul piiall  ad 5l Jasl S
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Juadl) JA Ul ol yee ol Al Jaal) e sand Calldall alaiiall yue o Hall Jaal)

Total SWL (h/sem)

Jadll P lUall K i) el Jasd) 150
Module Evaluation
Al Hall Balal) RttY
Time/Nu Relevant Learning
- Weight (Marks) Week Due PP,
Quizzes 3 10% (10) 5, 10, 12 LO#1,2,10,11and 12
Formative Assignments 3 10% (10) 2,9,11 LO#3,4,6,7,11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 12
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-8
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o pul) Zleiall
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Material Covered

Introduction to fluid mechanics: Definition and scope, continuum hypothesis, classification of fluids

Week 1 Fluid properties: Density, viscosity,

surface tension, compressibility
Week 2 _ . .

Pressure and fluid statics: Pascal's law, hydrostatic pressure, manometers

Fluid kinematics: Eulerian and Lagrangian descriptions, streamline, pathline, streakline,
Week 3

acceleration of fluid particles.

Conservation laws: Mass conservation (continuity equation)
Week 4

Bernoulli's equation: Derivation and applications.
Week 5 Fluid dynamics: Euler's equation of motion, control volume analysis
Week 6 | Conservation laws: Momentum conservation (Navier-Stokes equations).
Week 7 Mid-term Exam .

Simplifications of the Navier-Stokes equations: In viscid flow, viscous flow, steady flow, and
Week 8

unsteady flow.
Week 9 Flow measurements: Flow rate measurement techniques (orifice, venturi, pitot tubes, etc.)
Week 10 | Internal flow: Laminar and turbulent flow in pipes, pipe friction and losses
Week 11 | Pipe networks: Series and parallel pipes, pipe sizing, pump selection

Flow in open channels: Classification of open channels, energy principles, specific energy,
Week 12

critical flow, gradually varied flow

Channel design and hydraulic structures: Channel cross-sections, slope, uniform flow, and
Week 13

non-uniform flow

Compressible flow: Isentropic flow, Mach number, normal shock waves, oblique shock
Week 14 | waves, expansion waves

Applications of fluid mechanics: Aircraft aerodynamics, hydraulics, turbomachinery,
Week 15

environmental flows
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
il e sl el

Material Covered

Week1 | Lab I: 4S adl (@ (figai (il 8
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Week 2 | Lab 2: A&ia JLaa) 4y g aladiiady Jiba 43US (8

Week3 | Lab 3: & adll ¥l aladinds slall adad) ail) alal

Week 4 | Lab 4: &S all Jgaid)

Week 5 | Lab 5: ) Jalas aladinly alaiia el o) cancadl 3a3lall culs 5 A Jalaa Sl
Week 6 | Lab 6: 4 all Jalaa

Week7 | Lab 7: Cigall 48y qilua

Learning and Teaching Resources
WJﬂ‘J ela_lj\ )ALAA

Required Texts

Recommended Texts

Text

Available in the

Library?

I- Fluid Mechanics" by Pijush K.
Kundu, Ira M. Cohen, and David R.
Dowling (2015).

2- "Computational Fluid Dynamics:

Yes

Principles and Applications" by Jiri
Blazek (2015).
3- "Introduction to Fluid Mechanics"

by Yasuki Nakayama (2019)

No

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ] ]
engineering
Grading Scheme

Group Grade v Marks (%) | Definition

A - Excellent | T 90 - 100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
(S:(;:(iels;oc)iroup C - Good b 70-79 Sound work with notable errors

D - Satisfactory Lo sl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail aal (0-44) Considerable amount of work required

13



https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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Administering Department Phys.Dept College College of Science
Module Leader | Ahmed Almurshedi e-mail fhahmed2@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

LS LI 010/06/2023 Version Number 1.0

Date

Relation with other Modules
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Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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To differentiate between conductors, insulators and semiconductor.

. To understand the concept of electric charge.

3. To use Coulomb’s law to solve problems about electric force electric field
and electric potential.

4. To understand the meaning of dipole moments.

5. Use Gauss’ law to different types of charge distributions in space.

6. Explain the physical basis of Ohm’s law and use Ohm’s law in solving
problem.

7. To understand types of Kirshoff’s current and voltage Laws and using it in
the electric circuits.

8. To understand different types of capacitor and its application in the
circuits.

9. To know concepts such as Electric Current, Current density, Resistance,
Resistivity, Series and parallel combination of resistance.

10. To develop problem solving problem skills related to the electric force,

electric field and electric potentials.

N —

Module Learning
Outcomes

Al 5 Balall lesl) s jia

1- Learn the nature of electric charge, and how we know that electric charge is
conserved.

2- Recognize how objects become electrically charged and how to use
Coulomb’s law to calculate the electric force between charges.

3- The distinction between electric force and electric field.

4- Learn how to calculate the electric field due to a collection of charges.

5- What is meant by electric flux, and how to calculate it.

6- How to use Gauss’s law to calculate the electric field due to a symmetric
charge distribution.

7- How to calculate the electric potential energy of a collection of charges.

8- How to use equipotential surfaces to visualize how the electric potential
varies in space.

9- How to use electric potential to calculate the electric field.

10- The nature of capacitors, and how to calculate a quantity that measures
their ability to store charge.

11- The meaning of electric current, and how charges are move in a conductor.
12- What is meant by the resistance, resistivity and conductivity of a substance.

Indicative Contents

Indicative content includes the following.

15




3ol Y1 ol i)

Part A — Electric force

Electric Charge - Properties of electric charges, Conductors, Insulators and

Semiconductor, Types of Charging and Coulomb’s Low. [15 hrs]

Electric Field - Electric Field of point charges, Charge Density, Electric Field
due to charged Rod, The Electric Field of a Uniform Ring of Charge, The
Electric Field of a Uniformly Charged Disk. [10 hrs]

Electric Flux — The flux Examples Flux through a Cube, Electric flux through a
disk, Gauss’s Law and its application to find the electric field, charged

spherical shell, infinite line charge, non-conductor infinite plane. [10 hrs]
Electric Potential - Electric Potential of a Point Charge, Electric Potential Due
to a Spherical Shell, Electric Potential of a Uniformly Charged Sphere, Energy

Relation in an electric field. [10 hrs]

Part B — Electric Circuit

Capacitors - Capacitors and Insulators, Parallel plate capacitor, cylindrical

capacitor, spherical Capacitor. [10 hrs]

Electric Current - Current density, Resistance, Resistivity, Series and parallel

combination of resistance, Ohm’s law, solving Problems. [10 hrs]

Kirshoff’s Low - Kirshoff’s current and voltage Laws and using it in the
electric circuits. [10 hrs]

Learning and Teaching Strategies

alail) 5 alaill Cilasil i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
allall il 5l Jaal

Structured SWL (h/sem)

Structured SWL (h/w)

79 e saud Calldall alaiiall ol 5l Jaal)
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Unstructured SWL (h/sem)
Jomdl) I3 Ul ki) e a3 Jaal)

Unstructured SWL (h/w)
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71

Total SWL (h/sem)

Jeadll P& llall IS i jal) Jasd) 150
Module Evaluation
Al Hall 3alal) Rty
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 5, 10, 12 LO#1,2,10and 12
Formative Assignments 3 10% (10) 2,,7,11, LO#3,4,6and 12
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 10 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-9
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Electric Charge - Properties of electric charges, Conductors, Insulators and Semiconductor,

Week 1 Types of Charging,
Week 2 Electric force, Coulomb’s Low
Week 3 | Electric Field of point charges, Charge Density, Electric Field due to charged Rod.
e The Electric Field of a Uniform Ring of Charge, The Electric Field of a Uniformly Charged
ee Disk
Week5 | Ejectric Flux, The flux Examples Flux through a Cube, Electric flux through a disk
Gauss’s Law and its application to find the electric field, charged spherical shell, infinite line
Week 6 e
charge, non-conductor infinite plane
Electrical potential, Electric Potential of a Point Charge, Electric Potential Due to a Spherical
Week 7
Shell.
Week 8 | Electric Potential of a Uniformly Charged Sphere, Energy Relation in an electric field.
Week 9 | Energy stored in charged system

17




Capacitors - Capacitors and Insulators, Parallel plate capacitor, cylindrical capacitor,

Week 10 spherical Capacitor.

Week 11 | Polarization

Week 12 | Dielectric and Isolator Material

Week 13 | Ohm’s law Electric Current, AC currents, Current density

Week 14 | Resistance, Resistivity, Series and parallel combination of resistance, Ohm’s law

Week 15 | Kirshoff’s voltage and current law

Week 16 | preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Diaall e ) mleiall

Material Covered

Week 1 | Lab 1: Ohm's law investigation (a5 058 (3:8a5)

Week 2 | Lab 2: Electrical resonance (keI 1)

Week 3 Lab 3: Kirchhoff's laws for complex circuit analysis (338xall 3 sall Jalatil (s o5 5K U 5i6)

Week 4 Lab 4: The internal resistance of the voltmeter (_ixdl sll Zlalall 4a laall)

Week 5 Lab 5: The maximum power transfer theorem (2 sl ada=ll 5 )xdll)

Week 6 | Lab 6: Capacitive Reactance (sl 531 )l clua)

Week 7 Lab 7:

Learning and Teaching Resources
w‘)dﬂ\j ?Ldj\ JJL».AA

Available in the
Text
Library?

- Fundamentals of Physics, Halliday & Resnicle,
Required Texts John Wiley, 2011 9th edition. No
- University Physics by Francis and others.

358 5.1 (Romalalin s 28 e — LilSn) Baladl oLl -

Recommended Texts ld Je o SLE Yes
O35 pals ) ) dpuslalinall 5 400 o<l -
Websites https://openstax.org/books/physics/pages/18-3-electric-field

18



https://openstax.org/books/physics/pages/18-3-electric-field

Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent 5| Ty 90-100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aatlaall 08) wid ) | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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E\AM\JJM EJ\.AM LJ..;A} CJJAA

Module Information
A5l Bkl il slaa

Module Title Magnetism Module Delivery
Module Type C @ Theory
Module Code Phys 1215 @ Lecture

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Physics. Dept. College College of science
Module Leader | Ahmed Almurshedi e-mail fhahmed2@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

entit I e 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
A Al 5l ) sall ae 48l

Prerequisite module Phys 1102 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

403 ;YY) il sinall g aleil) il g Al Hal) salall Calaal

11. To understand the nature of magnetism and magnet.

12. To differentiate between electric field and magnetic field.

13. To understand the magnetic field and its different examples.

Module Aims 14. To understand the behavior of the motion of charged particle in uniform
and nonuniform magnetic field.

15. To develop problem solving skills related to magnetism.

16. Application of Gauss’ law for magnetism.

17. Study of Amperes law, lenz law and Maxwell equations.

18. To study the type of transformer and its applications.

19. To understand the inductance, self and mutual inductance.

20. To study the type of transformer and its applications.

Al 3oLl Calaal

19. The properties of magnets, and how magnets interact with each other.

20. The nature of the force that a moving charged particle experiences in
a magnetic field.

21. How magnetic field lines are different from electric field lines.

22. How to analyze the motion of a charged particle in a magnetic field.

Module Learning 23. Some practical applications of magnetic fields in physics.

24. How to analyze magnetic forces on current-carrying conductors.

25. How current loops behave when placed in a magnetic field.

26. How to describe the magnetic field produced by an element of a

Al 5Ll pleslf il jie 27. current-carrying conductor.
28. How to use Ampere’s law to calculate the magnetic field of symmetric

Outcomes

current distributions.

29. How Faraday’s law relates the induced emf in a loop to the change in
magnetic flux through the loop.

30. How to calculate the emf induced in a conductor moving through a
magnetic field.

Indicative content includes the following.

Part A — Magnetic Force, Magnetic field and Source of Magnetic Field

Introduction to Magnetism — Magnetic force, Magnetic field, Motion of a
. charged particle in a uniform magnetic field, Motion of a charged particle in a
Aald Y G sl nonuniform magnetic field [10 hrs]

Indicative Contents

Magnetic Field — Magnetic force on an electric current, Magnetic field produced

by a closed current, Magnetic field of a rectilinear current (Biot-Savart Law),
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Magnetic field of a circular current, Magnetic field of moving charge. [10 hrs]

Amperes Law - Amperes Law for the magnetic field, Examples on Amperes
Law, Magnetic Flux, Magnetic field strength, Magnetization, Magnetic
susceptibility. [10 hrs]

Faraday’s Law - Faraday’s Law, Lenz’s Law, Faraday Henry Law. [5 hrs]

Inductance - Self Inductance, Mutual Inductance, Inductance of a solenoid in
terms of its geometry, Magnetic energy Stored by an inductor, Magnetic
Energy Density Inside a Current Carrying Solenoid. [10 hrs]

Revision and solving problems [5 hrs]

Part B — Circuits

DC circuits - A series combination of an inductor and a resistor connected to a
dc source, A Charged capacitor connected to an inductor, Energy of an LC
Circuit, Transformers. [10 hrs]

AC circuits - Alternating Current Circuits, A Resistor Connected to an ac
Source, A Capacitor Connected to an ac Source, An Inductor Connected to an
ac Source, Series Combination of a Resistor, an Inductor and a Capacitor
Connected to an ac Source, Resonant Frequency. [15 hrs]

Learning and Teaching Strategies

sl g alail) ol i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
llall ) el Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
dhadll 3 lall abatiall ol jall Jaal) 79 Lo sansl lldall aliiall ol jal) Jasl) 5
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Unstructured SWL (h/sem)

Juaill JDa Gl wliill e asd pall Jaal

71

Unstructured SWL (h/w) 5
e sand Calldall alaiiall yue o Hall Jaal)

Total SWL (h/sem)

Juadll A llall S i jal) Jasd) 150
Module Evaluation
A Hal) Balal) RTLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,912 LO#3,4,6,7and 10
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-8
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) Zleiall

Material Covered
Week 1 Introduction to Magnetism, Magnet, Magnetic materials, magnetic field of earth
Week 2 | Magnetic field, Magnetic force, Lorentz force
Week 3 | Motion of a charged particle in a uniform magnetic field
Week 4 Motion of a charged particle in a nonuniform magnetic field
Week 5 | Magnetic force on an electric current
Week 6 Magnetic field produced by a closed current
Week 7 Magnetic field of a rectilinear current (Biot-Savart Law)
Week 8 Magnetic field of a circular current, Magnetic field of moving charge
Week 9 Amperes Law for the magnetic field, Examples on Amperes Law
Week 10 | Magnetic Flux, Magnetization, Magnetic susceptibility
Week 11 | Faraday’s Law, Lenz’s Law, Faraday Henry Law
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Week 12 | Inductance, Self Inductance, Mutual Inductance

DC circuit, A series combination of an inductor and a resistor connected to a dc source, A

Week 13 Charged capacitor connected to an inductor, Energy of an LC Circuit, Transformers
AC circuit, Alternating Current Circuits, A Resistor Connected to an ac Source, A Capacitor
Week 14
Connected to an ac Source
Week 15 AC circuit, An Inductor Connected to an ac Source, Series Combination of a Resistor, an
ee

Inductor and a Capacitor Connected to an ac Source, Resonant Frequency

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
Diaall e ) mleiall

Material Covered

Week 1 | Lab 1: Nonlinear relation between voltage and current (a3 05 e 35341)

Lab 2: Charge and discharge Capacitance an calculation of time constant
Week 2

(16 G0 8 lom s a5 )

Week 3 Lab 3: Wheatstone Bridge (0siwii 5 5 i)

Week 4 | Lab 4: Measuring the inductive impedance of coil in AC circuits (4 stial i sall 8 Calall 4dial) dailaal) (L)

Week 5 Lab 5: Inductive Reactance (&l 331 1)

Week 6 Lab 6: The internal resistance of Ammeter (i3 4alalall da sladll)

Week 7 Lab 7:

Learning and Teaching Resources
w}.ﬂb ?L.ﬂ\ )JLAAA

Available in the
Text
Library?

1-Fundamentals of Physics, Halliday & Resnicle, John
Required Texts Wiley, 2011 9th edition. No
2-University Physics by Francis and others.

M5 o] - (Gsmsblie s &l eS - LSy Aalall oLl ]

Recommended Texts ala ‘-AL 2 AL Yes
O3 A) s mali el ) - dlalinall 5 400 5esl) 2
Websites http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/magfie.html
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http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/magfie.html

Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent 5| Ty 90-100 Outstanding Performance

B - Very Good [RENRTEN 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo g 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadleal) 28) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail al (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM

E\AM\JJM EJ\.AM LJ..;A} CJJAA

Module Information
Ao 5l Bkl il slaa

Module Title General chemjstry Module Delivery
Module Type B X Theory
Module Code COS 1203 X Lecture
ECTS Credits 5 X Lab
O Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Physics Dept College College of Science
Module Leader | Asstabraq Mohsin Yasir e-mail | Asstabrag@mu.edu.iq
Module Leader’s Acad. Title Lecture Module Leader’s Qualification
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SD:::tiﬁc Committee Approval 09/06/2023 Version Number | 1.0
Relation with other Modules
AV A 5ol 3 sall ae A8l
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

A03L5 HY) by simall g alail) il 5 Apul )l 3okl Calaa

Module Aims

Al 3oLl Calaal

1 - The student learns different Ways of Expressing Concentrations.
2 - The student learns methods of volumetric analysis and applications.
3 - The student should recognize the electronic distribution of atoms and periodic

properties of elements in the periodic table.

4 - The student should learn about the different theories of the atomic Construction.

5. The student should identify the different types of chemical bonds.

6- The student learns the laws of gases and the different applications of these laws.

7 - The student learns the Nernst equation, measuring the cell potential, writing the cell

and its symbol.

Module Learning
Outcomes

A, Balall alesll s jia

The study includes an introduction to analytical chemistry and types of
chemical analysis. The study also includes the structure of the atom and the
periodic table of the elements - the electronic distribution of elements, the
general properties of the periodic table, some periodic properties of the
elements atoms: ionization energy, The general equation of gases - Boyle’s
law, real gas and ideal gas, electrical chemistry (oxidation and reduction,
Niernst equation), galvanic cell, measuring the cell potential, writing the cell
and its symbol.

Indicative Contents
Lol ) el sisl)

Indicative content includes the following.

General introduction - its types, a historical overview , The Nature of
Analytical Chemistry, The Role of Analytical Chemistry ,Quantitative
Analytical Methods , Typical Quantitative Analysis,compare qualitative and
quantitative analyses. Solutions and their classification according to the
volume, quantity, and composition of solute particles, the behavior of
Brgnsted-Lowry acids and bases ,Apply an understanding of pH and pOH to
characterize aqueous solutions and determine ion concentrations , equilibrium
calculations for Brgnsted-Lowry acid-base systems Some of the periodic
properties of atoms of elements: lonic energy, Electron Affinity,
electronegativity and Chemical bonds and their types. Electrochemistry (
oxidation and reduction , Nernst equation) galvanic cell, measuring the cell

potential, writing the cell and its symbol.
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Learning and Teaching Strategies

sl g alail) il i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their Analytical chemistry thinking skills. This will be achieved through classes,

interactive tutorials and by considering type of simple experiments involving some

sampling activities that are interesting to the students.

Student Workload (SWL)
lUall il jall Jasl)
Structured SWL (h/sem) 64 Structured SWL (h/w) 4
Juadl) P Ul il ol jall Jeal) e sand alldall alaiiall ol 5all Jasll
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
Juadl) JBA Ul ol yee ol Al Jaal) e sand Calldall alaiiall pue o Hall Jasl)

Total SWL (h/sem)

Jadll P llall IS il jal) Jead) 125
Module Evaluation
Al Hall Balal) RtLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl e gl Zleiall

Material Covered

Week 1 | Introduction to Analytical Chemistry, Different Methods of Chemical Analysis
Week 2 | Different ways of Expressing Concentrations of solutions: Formality, Mollality, Molarity
Week 3 | Different ways of Expressing Concentrations of solutions: Normality, percentages, Mole
Fraction
Week 4 | Quantitative volumetric analysis-General principle of volumetric titration
Week 5 | Type of reaction in volumetric analysis , acid- base indicator
Week 6 | |- Periodic table of elements - electronic distribution of elements 2. General properties of the
periodic table
Week7 | Some of the periodic properties of atoms of elements: Ionic energy, Electron Affinity,
electronegativity
Week 8 | Chemical bonds and their types
Week 9 | The four Quantum numbers
Week 10 | Theories of Atomic construction
Week 11 | The general equation for gases - Boyle's law
Week 12 | Charles’s law
Week 13 | Avogadro’s Law, real gas and ideal gas
Week 14 | Electrochemistry ( oxidation and reduction , Nernst equation)
Week 15 | galvanic cell, measuring the cell potential, writing the cell and its symbol.
Week 16 | Preparatory week before the final Exam.
Delivery Plan (Weekly Lab. Syllabus)
idall = s GL@.’\A\
Material Covered
Week 1 General laboratory guidelines, and techniques for dealing with glassware and chemicals
Week 2 | Preparation of standard solution of sodium carbonate
Week 3 Preparation of standard solution of hydrochloric acid
Week 4 | Preparation and standardization of 0.1 N HCI solution
Preparation of approximatly 0.1 N NaOH solution and standardization of it with standard solution
Week 5 Lo
of hydrochloric acid
Week 6 | Preparation and standardization of approximate 0.1 N acetic acid Solution with standard
solution of sodium hydroxide
Week 7 | Determination the percentage of acetic acid in vinegar
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Learning and Teaching Resources
WJﬂ\J fJ’—d\ _)JL.AA

Available in the
Text
Library?

1- D. A. Skoog and D. M. west ; “fundamentals of
Analytical chemistry'’, 4™ Ed. ,Saunders college
publishing company, (1982).

2-Fallah Hassan, ‘The prinsible of thermodynamic’,
Required Texts 2" Ed., Bairut,(2012). No
3- M. N. AL-Zakoom ;*“ Introduction in Analytical
Chemistry and Physical Chemistry ”, University of
Basrah , (1977) .

Mubhi alddin AL-bakoosh ; “Fundamentals of General

Recommended Texts | chemistry ", 2" Ed., Tripoli, (2003). Yes
Websites
Grading Scheme
Group Grade i) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good [RENRTEN 80-89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good i 70-79 Sound work with notable errors
D - Satisfactory Lo g 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aalladll 28) iy | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Ao Hall salal) Cila slza

Module Title Astrophysics Module Delivery
Module Type C X Theory
Module Code Physl 103 X Lecture

O Lab
ECTS Credits 5 .

O Tutorial

125 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Physics. Dept College College of Science
Module Leader Majed Kamil Qetheth e-mail Majed_kamil@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

A SIS AT AL 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl B3l Ll

Module Aims

dulyud) Baledl Colual

1. Learn the basics of astronomy and study the laws that govern this science.

2 . Learn about astronomical phenomena and explain them physically, as well as the
terminology of this science.

3. Identifying the physical properties of the nearby celestial bodies and identifying
the laws that govern them in the sky.

4. Learn how to monitor different astronomical phenomena and try to interpret them
in a correct scientific way through the laws that govern astronomy and space
physics.

Module Learning
Outcomes

alel) eladdl Ol y3eo
eyl

1. Enabling students to obtain knowledge and understanding of the principles,
scientific foundations and theories of astrophysics.

2 . Enabling students to obtain an understanding of modern and advanced scientific
topics in this section.

3. Enabling the student to identify the nature of celestial bodies, including stars and
interstellar matter that contain gases and cosmic dust, as well as planets,
meteorites, meteors and comets, as well as identifying galaxies that represent the
basic structure of the universe, and trying to explain all the phenomena that these
bodies go through.

4. Introducing the student to how to deal with the events that take place in celestial
bodies, determining their dimensions and speeds, as well as dealing with their

various phenomena..

Indicative Contents
dyoliny Yl ©bgisall

Chapter One: Planetarium

Kepler's Laws, the first, second and third laws, astronomical terminology for the
planetarium, coordinate systems of the planetarium, horizon system, equator system,
zodiacal system, galactic system, astronomical seasons, astronomical units of
measurement.[10 hrs]

Chapter Two: The Solar System

The sun, the physical properties of the sun, the layers of the sun, the surface phenomena
of the sun, the moon, the physical properties of the moon.[5 hrs]

Chapter Three: Planets

Bode rule, small asteroids, the origin of the solar system, hypotheses to explain the origin
of the solar system.[5 hrs]

Chapter four: The physical properties of stars

The star, the magnitudes of the stars, the luminosity of the stars, the relationship of the
energy received from the star with its bolometric magnitude, Hertz-Spring-Russell
diagram, the life cycle of stars, white dwarfs, neutron stars, black stars.[10 hrs]

Chapter Five: Stellar Systems and Variables

Binary stars, measuring the mass of two stars in terms of the mass of the sun, types of
binary stars, variable stars.[10 hrs]

Chapter Six: The Galaxy
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Our Milky Way galaxy, galaxy motion, galactic mass calculator, nebulae. [5 hrs]

Chapter Seven: Galaxies

Types of galaxies, clusters of galaxies, active galaxies. [ 5 hrs]

Chapter Eight: Quasars (quasi-stars)

Expansion of the universe and redshift, theories of the emergence of the universe,
Aristotle's cosmology, Olbers' paradox, Einstein-de Sitter's cosmology, the big bang

theory, steady state theory, the future of the universe, life in the universe. [10 hrs]

Learning and Teaching Strategies

sl g alail) il i

1. Giving students specialized, theoretical and practical scientific skills.

2 . Giving students the skills of thinking and analysis in both the theoretical and
practical aspects.

3. Enable students to obtain theoretical experiences and develop learning skills in
astrophysics.

4. Training students on the skills of arithmetic operations for calculating some

Strategies

astronomical and physical coefficients and parameters of astrophysics.

Student Workload (SWL)
Gl i yall Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Juadll 3 Ual) lssaall gl Josal 63 L sl Ul aziall ubyll Joe) 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
il I CIlal aliiall 2 gyl Josell ke gl Ul elaziall pe (bl Jassll

Total SWL (h/sem)

Jaddl I CJUal L“,,JSJl bl Jod! 125
Module Evaluation
Al Hal) Balal) PRty
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
@bl e ) Zleiall

Material Covered
Week 1 Introduction, Kepler's laws, Astronomic terms.
Week 2 Planetarium (Celestial Sphere): Planetarium coordinate systems.
Week 3 Stellar asteroids ,Zodiac and zodiacal circle.
Week 4 Astronomic units.
Week 5 Our solar system: Sun, the surface phenomena of the sun, the moon.
Week 6 Planets: physical properties of planets, meteors, meteorites and comets.
Week 7 Eclipses and eclipses, Bode's low.
Week 8 The physical properties of the stars: the Stellar Magnitude, Stellar luminosity.
Week 9 Hertz Sprank-Russell diagram.
Week 10 | Neutron stars, Black holes.
Week 11 | Stellar systems and variables stars, Star Clusters, Nebulae.
Week 12 | Galaxies: Milky way, types of galaxies.
Week 13 | Galaxy mass, Quasi stellar.
Week 14 | The Expansion of the Universe.
Week 15 | Theories of the beginning of the universe
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
ol g (,Lz_“d\ laa
- Available in the
Library?
1- Fundamental Astronomy 5thed, H.Karttunen et al,
Required Texts Springer, 2006 No
S 2- Astronomy - Principles and Practice 4th ed, A.Roy, D No
Clarke , Springer ,2000
Websites
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Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Computer Science 1 Module Delivery
Module Type B X Theory
Module Code UOM 1104 X Lecture

X Lab
ECTS Credits 4 .

O Tutorial

100 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 1
Administering Department PhySiCS . Dep. College College of science
Module Leader | Nawrass N. Ameen e-mail Nawrass @mu.edu.iq
Module Leader’s Acad. Title Assistant professor | Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

A SIS AT AL 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl B3l Ll

Module Aims

dulyud) Baledl Colual

21. To develop problem solving skills and understanding of principles of
computer science through the application of software.

22. To understand the purpose of using Microsoft word.

23. This course deals with the basic concept of Microsoft word.

24. To differentiate between the orders.

25. To perform steps of preparing project.

Module Learning
Outcomes

Soled) @laidl Wl y3en
Aoyl

31. Recognize how the computer device works.

32. List the various terms associated with computers.
33. Summarize what is meant by a Bit and Byte.

34. Describe RAM and ROM.

35. Define Hardware and software.

Indicative Contents
ag.)ub)}” C)lfyaaﬂ

Indicative content includes the following:

Computer science, software and hardware

UNIT -1 Introduction to Computers

Computer system: characteristics and capabilities. Computer Hardware and Software:
Block Diagram of a Computer, Different Data Processing: Data, Data Processing
System, Storing Data, Processing Data. Types of Computers: Analogue, Digital, Hybrid,
General and Special Purpose Computers. Generation of Computers. Computer
Systems: Micros, Minis & Main-frames. Limitations of Micro Computer. [9 hrs]

UNIT =l Computer Peripherals

Introduction to Input Devices: Categorizing Input Hardware, Keyboard, Direct Entry —
Card Readers, Scanning Devices — O.M.R., Character Readers, Thumb Scanner, MICR,
Smart Cards, Voice Input Devices, Pointing Devices — Mouse, Light Pen, Touch
Screen.

Computer Output: Output Fundamentals, Hardcopy Output Devices, Impact Printers,
Non-Impact Printers, Plotters, Computer output Microfilm/Microfiche (COM)
systems, Softcopy Output Devices, Cathode Ray Tube, Flat Screen Technologies,
Projectors, Speakers. [9 hrs]

UNIT =1l Basic Components & Storage

Central Processing Unit: The Microprocessor, control unit, A.L.U., Registers, Buses,
Main Memory, Main Memory (RAM) for microcomputers, Read Only Memory (ROM).
Storage Devices: Storage Fundamentals, Primary and Secondary Storage, Data
Storage and Retrieval Methods — Sequential, Direct & Indexed Sequential, Tape
Storage and Retrieval Methods Tape storage Devices, characteristics and limitations,
Direct access Storage and Microcomputers — Hard Disks, Disk Cartridges, Direct
Access Storage Devices for large Computer systems, Mass storage systems and
Optical Disks, CD ROM.

[9 hrs]
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UNIT = IV Computer Software & Languages

System Software: System software Vs. Application Software, Types of System
Software, Introduction and Types of Operating Systems. Boot Loader, Diagnostic
Programs, BIOS, Utility Programs.

Application Software: Microcomputer Software, Interacting with the System, Trends
in PC software, Types of Application Software, Difference between Program and
Packages. Computer Languages: Definition, Generations of computer languages,
Types of Languages, Language Processors: Assembler, Interpreter, Compiler, Linker
and Loader. Programming constructs, Algorithm & flowchart. [9 hrs]

UNIT -V Introduction to MS DOS & Windows

Introduction to DOS: History and versions of DOS. Fundamentals of DOS: Physical
Structure of the Disk, Compatibility of drives, Disks & DOS versions, Preparing Disks
for use, Device Names. Getting Started with DOS: Booting Process (DOS, Windows,
Unix), System Files and Command.com, Internal DOS Files & Directories, Elementary
External DOS Commands, Additional Commands.

Microsoft Windows: Operating system-Definition & functions, basics of Windows.
Basic components of windows, icons, types of icons, taskbar, activating windows,
using desktop, title bar, running applications, exploring computer, managing files and
folders, copying and moving files and folders. Control panel—display properties,
adding and removing software and hardware, setting date and time, screen saver and
appearance. Using windows [5 hrs]

RL, RC and RLC circuits - Frequency response of RLC circuits, simple filter and band-
pass circuits, resonance and Q-factor, use of Bode plots, use of differential equations
and their solutions. Time response (natural and step responses). Introduction to
second order circuits.

Revision problem classes [4 hrs]

Learning and Teaching Strategies

sl 5 aleill ilasi) yin)

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time

Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
il ol yall Jeadl

Structured SWL (h/sem) 48 Structured SWL (h/w) 3

Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3

Total SWL (h/sem) 100
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Module Evaluation

A Hal) Balal) RTLY
Time/Nu Relevant Learning
ber Weight (Marks) Week Due P

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab Syllabus)

il (= s GL@.&A\
Material Covered
Week 1 UNIT — | Introduction to Computers
Week 2 How computer works
Week 3 computers contents
Week 4 UNIT — Il Computer Peripherals
Week 5 Computer Output
Week 6 UNIT — Ill Basic Components & Storage
Week 7 Storage Devices
Week 8 UNIT — IV Computer Software & Languages
Application Software: Microcomputer Software, Interacting with the System, Trends in PC software,
Weelc3 Types of Application Software, Difference between Program and Packages.
Application Software: Computer Languages: Definition, Generations of computer languages, Types of
Week 10 | Languages, Language Processors: Assembler, Interpreter, Compiler, Linker and Loader. Programming
constructs
Week 11 | UNIT =V Introduction to MS DOS & Windows
Microsoft Windows: Operating system-Definition & functions, basics of Windows. Basic components
Weelc12 of windows, icons, types of icons, taskbar, activating windows, using desktop, title bar, running
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applications, exploring computer, managing files and folders, copying and moving files and folders.
Microsoft Windows: Basic components of windows, icons, types of icons, taskbar, activating
Week 13
windows, using desktop, title bar
Microsoft Windows: Running applications, exploring computer, managing files and folders, copying
Week 14
and moving files and folders.
Microsoft Windows: Control panel—display properties, adding and removing software and
Week 15
hardware, setting date and time, screen saver and appearance. Using windows
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
w)ﬂ\j PL_J\ )ALAA
Available in the
Text
Library?
Required Texts IV el el Yes
Recommended Texts 2010 «gwlxl e QLS No
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good SEIRVES 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title dalal) Ee.ud\ 4zl Module Delivery
Module Type B X Theory
Module Code UoB12345 & Lecture
ECTS Credits 3 @ Lab

O Tutorial
SWL (hr/sem) 75 O Practical

O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Physics. Dept. College College of science
Module Leader Ali Jawad Obada e-mail ali.jawad.sci@edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 10/06/2023 Version Number 10

Date

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl B3l Ll

o)l e (3989)l9 00,1 0Tyl egly ad ) danig cummiall paaddl fe M)l Bile) 1
Lo 098589 Ogaous lad Olgualls Uasdl ey dasMlall 885 e OMall wgas
Module Aims - Ll Jozdl Glas 0gd e pauelun

- Gl Jaall Camedly aSanll 48> e Ol pyped 3

eyl e @giiad] @sS (ye 0giSal igas s LMl CluS]

AUsel 30 pgale poym Lo uady SN LY 0 iSG @aig3is M dgalll 59 Al 4 .5
. el

9 adas Ol e CByailly L0l Cudludlg 8udaadl (Sl agd e Ol suclus .6

Gyl Baladl Colua]

tdalall duyadl dsdd) P.Lau Ol
Module Learning

Outcomes Ayl alll plas Olbgiwe ) Byl |1

A pally dugonil] delgdl] diyna 2
et pelelas AVl yalglally sl galiall iy 3
dlyl)

duVlg dgalll Slaasdl jpb casyaill 4

Indicative Contents

doli Y wbgisall
Learning and Teaching Strategies
adaiil 5 alall il i
olemdl damlisl o
M\ Sl Al ] @
L) Sl plusuily ju il e
Strategies syl e . uw
,,,&‘{)w‘ olde] damilfw] @
219391 ol dumdSlfal o
Student Workload (SWL)
ldall Al Jaal)
Structured SWL (h/sem) 48 Structured SWL (h/w) 3
i)l I3z LIl elaziadl golyldl Jood! Lee gl JUal) @atiall gyl Josell
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3
dnadll IS CIlall elaniadl e ) Jozd! L gl CIUal) platiall p& (geylll ol
Total SWL (h/sem) -
o)) I3 CIUall S gyl Joon!
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Module Evaluation

Al Hall 3alal) (;:\.153
Time/Nu Relevant Learning
. Weight (Marks) Week Due PPN

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

LﬁJﬁéﬂ\ = Y G\.@_Ld\
Material Covered
Week 1 FRTEPY
Week 2 | 41,8 blas
Week 3 | dxsladl clasyl
Week 4 G oI Hsuac
Week 5 hedlg Jazdl
Week 6 | J3l g Oloial
Week 7 thadlly Juogll 800
Week 8 slallg Ul
Week 9 | o> Gais yai Juds
Week 10 | 48l lawg 5yagll LS uelgd
Week 11 | 8393wally 8)guaiall ol
Week 12 | 30 g Olial
Week 13 | gogleg duyal 4o
Week 14 B Al oledle
Week 15 | ddk)l )i dadle
Week 16 | 3! Olxiadl
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Learning and Teaching Resources

WJﬂ\J fJ’—d\ _)JL.AA

Available in the

Text
Library?
Required Texts gldall el dll ae.s/ sLasYlg DYl aclgd & =yl Yes
Recommended Texts Gl flasans [duyall ug sl aele No

Websites LS098yl A gan gl
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
Z\AM\JJM EJ\.AM LJ..;A} CJJAA

Module Information
Al ) Balall e slaa

Module Title Ada) Ragal) g ) (3 g8 Module Delivery
Module Type B X Theory
Module Code UoB12345 X Lecture
ECTS Credits 3 @ Lab

O Tutorial
SWL (hr/sem) 75 O Practical

O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Physics. Dept . College College of science
Module Leader Samar abdullah e-mail samar.abdullah@mu.edu.iq
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .

10/06/2023 Version Number 1.0
Date
Relation with other Modules
AN L) ) 3 sall ae 28D

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

403 ;YY) il sinall g aleil) il g Al Hal) salall Calaal

Module Aims

JaudHall salal) Calaal

Lagd dazaual) ualy Glad¥) (3 sy dabiaally qallhal) s -1
ssbial) pubad) allail) 1igd uulia £ JiSES Ja) (e

\gona) ddjpa IS (o a3 shag dulaliastl) o ggha duslps —2
d93 2 dabhiaall culaill aa) dud ga Lgilasiag Lapalic y LglISal

alla

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

~ b el Ul e A8 yaa Lale Ul ()5S 01
bl el g 5 o Saaeil] s A8EN Elliag ()5S o -2
- Akl il Jsall b LAY Jsa an il slae dlliag o -3

Al a3l s 5 iVl (858 g Ol e llall o 5 o -4

Indicative Contents

Aala LY Gl sial)
Learning and Teaching Strategies
adail 5 alall CHla ) i
3alally Aalall Al jleall Calaa ¥y o
Strategies

«2- Gia\)&agﬂ\ eu:’:.ﬂ\ dP EFM\ <) caldalia

Lo @iy (o)) iy ) QL) 3 sia ab) 7 56 -3 —

Student Workload (SWL)
luall ol Al Jaall

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Sl I3 lUall i) s jall Jaal) Lo yausd alUall ABsiiall ol 53l Jaal
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5
Sl J3A Uall aliiial) e ol ) Jaall Lo saud alUall liinall e oasd yall Jaal)
Total SWL (h/sem) 75
Seaill A Callall S a1 sl
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Module Evaluation

Al Hall Balal) ﬁusﬁ
Time/Nu Relevant Learning
. Weight (Marks) Week Due PPN

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ GL@.’\A\

Material Covered

Ol @4é> pggd0

Week 1
o1 oy
Lglowdl B1adly 0LV (§ OLus)! 39a>
Week 2
el (§ Oluddl B gl
Week 3 Oludl (3 g Lﬂ;‘g.\]\ eyl
OLudl Bga> cpasben (3 1y939 duegSoull pe Wiledaiall g
3 aliall ddgull dislll
Week 4 dd gl gaall dolaie
OludYl §gi> 4810 dalain
Ol (B giime) o yall dakiioll
Week 5 Adaluall o 5l 5 alead) i) — ) 3N Aska) Ry
Week 6 | OWI dg3 3929 dudeV e pl ol — dysolouad! Blglucal!
Week 7 | 5dkall Asdi Al Syl — 5 yisall sk Jiagall — Aska) eyl B
Week 8 | 4l wll) 4ol jagall — 4 L) dda) jhagal) — Abil) Al jagal)
Week 9 | 3581 4l japs 4nle Y dydal iy — 4 i) Akl il
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Week 10 | sl Lk hasal) — Lo Ual) Akl oyl Lo i) 2k jial) — Adag i) Akl jiag

Week 11 | i dalud! — Olalud! Juad

Week 12 | Asibadl) dalud) — Ay piil) ddalidd)

Week 13 | (il allail) —

Week 14 | Slall sgadl (& 5adl aladl) — (3) ol (B dubal Sasall

Week 15 | <lall — dubail) 3lad) | ghas

Week 16 | <LSEN) ) g5 4y ) ggandl (uanali —

Learning and Teaching Resources
u,u..g‘)dﬂ\} (Jz:\j\ )JL&.AA

Available in the
Text
Library?

O giSall culady asdlia dukaRanal) Ui
Required Texts Yes

@bl A2 daai ANy gl Ciukal

Recommended Texts No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent DL 90 - 100 Outstanding Performance
B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) il y | (45-49) More work required but credit awarded
(0-49) F - Fail cal (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Mathematics 1 Module Delivery
Module Type B ® Theory
Module Code COS 1101 X Lecture

X Lab
ECTS Credits 6 ]

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Physics. Dept. College College of Science
Module Leader Mousa Makey Khrajan e-mail E-mail; mmkrady@mu.edu.ig
Module Leader’s Acad. Title Assist.Prof. Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

10/06/2023

Version Number 1.0

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims

Gyl Baladl CBlua]

Teach students the most important basic concepts, principles . laws. And
scientific theories of the limits and continuous . The students has the scientific
skills that enable him to perform their professional and business functions and
others.

Module Learning
Outcomes

Balal) wlatll olry3en
dwalyl

36. To understand the applications of differentiations such as area and volume.

37. Enabling the student to obtain and understanding of modern and advanced
scientific topics in this area.

38. Linking theoretical concepts with applied material through applied examples.

Indicative Contents
doliyY wbgisad!

Indicative content includes the following.

Part 1: Basics of functions ( types of functions) with graph; Limits (definition with
examples); continuity. 20 hr

Part 2: Derivatives (definition with examples) ; Rules of derivatives; Chain rule with
examples ; Implicit Differentiation ; Higher Order Derivatives. 20 hr

Part 3; Differentiation

Differentiation of Exponential and Logarithmic functions ; on of Trigonometric

functions. 20 hr

Learning and Teaching Strategies

sl g alal) ol i

1. Giving students specialized theoretical and practical scientific skills , skills of
thinking and analysis in both the theoretical and practical aspects.

Strategies 2. Enable students to obtain theoretical experiences and develop learning skills in
this area.
Student Workload (SWL)
B L;M\JJS\ Jaall
Structured SWL (h/sem) Structured SWL (h/w)
i)l I3z LIl elaziadl (golyldl Josd! 63 Lee gl JUal) @atiall gyl Josell 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Jnadll I Jlall alaiall pe byl Josxdl Lee gl CIUal) platiall p& (geylll ol
Total SWL (h/sem)
el I3 CIUal) ST gyl ol 150
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Module Evaluation
:\:h.u\_).ﬂ\ 3aldl) &'\.153

Time/Nu Relevant Learning
. Weight (Marks) Week Due PPN

Quizzes 3 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,8,12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 6 LO#1-6
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 Introduction

Week 2 Basics of functions ( types of functions)

Week 3 Graph of functions

Week 4 Limits (definition with examples)

Week 5 Limits ( theorems)

Week 6 Derivatives (definition with examples)

Week 7 Rules of derivatives

Week 8 Chain rule with examples

Week 9 Implicit Differentiation

Week 10 | Higher Order Derivatives ( Exampels)

Week 11 | Differentiation of Exponential and Logarithmic functions

Week 12 | Differentiation of Trigonometric functions and basic identities
Week 13 | The Hyperbolic Functions

Week 14 | The inverse of trigonometric and Hyperbolic Functions

Week 15 | Increasing and decreasing functions and elementary curve sketching
Week 16 | Increasing and decreasing functions and elementary curve sketching( examples)
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Learning and Teaching Resources
WJﬂ\J fJ’—d\ _)JL.AA

Available in the
Text
Library?

. Calculus and Analytics Geometry; Thomas and Finney ,
Required Texts Yes
ADDISON — WESLEY PUBLISHING COMP.

Recommended Texts Calculus ; STANLEY | .GROSSMAN; ACADEMIC PRESS No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Mathematics I1 Module Delivery
Module Type B X Theory

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 2

Administering Department Type Dept. Code College Type College Code
Module Leader Mousa Makey Khrajan e-mail E-mail; mmkrady@mu.edu.ig
Module Leader’s Acad. Title Assist.Prof. Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDCE:::tiﬁc Committee Approval 10/06/2023 Version Number | 1.0

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module COS 1101 Semester
Co-requisites module Semester



mailto:mmkrady@mu.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims Teach students the most important basic concepts, principles . laws. And
. . Lo scientific theories of the Integrals . The students has the scientific skills that
dwlydd! Bold) Colual ) _ T
enable him to solve more problems in application.

integration

Module Learning

Outcomes 39. To understand the applications of differentiations such as area and volume.

40. Enabling the student to obtain and understanding of modern and advanced
scientific topics in this area.

Bolel) elasll Wilryses 41. Linking theoretical concepts wi Improper integrals first kind th applied

Gyl material through applied examples.

Indicative content includes the following.
Part 1:
The definite and indefinite integral ; The fundamental theorem of calculus ;
integration by substitution ; 10 hrs
Part 2:

Integration of Trigonometric functions ; The integration of Hyperbolic
Functions;
The integration of inverse trigonometric and Hyperbolic Functions ; The integration
Indicative Contents of Exponential and Logarithmic functions: 15 hrs

Goliy¥l lgisall Part 3: ( Techniques of application)
Integration by part ; Integration by Partial Fractions( Linear factors)s ; Integration by
Partial Fractions (Quadratic factors) ; Other substitution by Trigonometric
function. 15 hrs
Part 4 : Improper integral
Improper integrals first kind ; Improper integrals second kind. 10 hrs
Part 5: Application of integral
Work , Power, and Energy. 10 hrs

Learning and Teaching Strategies

sl 5 aleill i) yin)

1. Giving students specialized theoretical and practical scientific skills , skills of
thinking and analysis in both the theoretical and practical aspects.

Strategies 2. Enable students to obtain theoretical experiences and develop learning skills in
this area.
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Student Workload (SWL)
allall sl 5l Jasll

Structured SWL (h/sem) Structured SWL (h/w)
i)l I35 LIl elaziadl (golyldl Josdd! 63 Lee gl JUal) @atiall gyl Josell 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
diadl I3l LIl alaziadl p guhyldl Jood! be gl (Il @latiall p& gyl ool
Total SWL (h/sem)
dwaddl s Il L?&Jl Ll Jomxdl 150
Module Evaluation
Al Hall Balall ans
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,8,13 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-9
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 The definite integral

Week 2 The indefinite integral / The Fundamental Theorem of Calculus

Week 3 Integration by substitution

Week 4 The area between two curves with examples

Week 5 Work , Power, and Energy

Week 6 Integration of Trigonometric functions

Week 7 The integration of Hyperbolic Functions

Week 8 The integration of inverse trigonometric and Hyperbolic Functions
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Week 9 The integration of Exponential and Logarithmic functions
Week 10 | Techniques of application ( By Parts)

Week 11 | Integrals of Certain Trigonometric functions

Week 12 | Integration by Partial Fractions( Linear factors)

Week 13 | Integration by Partial Fractions (Quadratic factors)
Week 14 | Other substitution by Trigonometric function

Week 15 | Improper integrals first kind

Week 16 | Improper integrals second kind

Learning and Teaching Resources
u,u..g‘)dﬂ\} (’LCJ\ JJL.AA

Available in the

Text
Library?
. Calculus and Analytics Geometry; Thomas and Finney ,
Required Texts Yes
ADDISON — WESLEY PUBLISHING COMP.
Recommended Texts Calculus ; STANLEY | .GROSSMAN; ACADEMIC PRESS No
Websites
Grading Scheme
Group Grade il Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I s 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudie 50-59 Work meets minimum criteria
Fail Group FX — Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 LaJ! 2409 CA}QJ

Module Information
:\_La.u\‘).ﬂ\ 3alal) k_lLA}SLA

Module Title English Language | Module Delivery
Module Type B X Theory
Module Code UuoM1202 X Lecture

X Lab
ECTS Credits 3:00 .

O Tutorial

O Practical
SWL (hr/sem) 75

O Seminar
Module Level 1 Semester of Delivery 2

Administering Department Type Dept. Code College College of Science
Module Leader | Rasha A. Hussein e-mail rasha.lasereng@mu.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDCS::tiﬁc Committee Approval 010/06/2023 Version Number | 1.0

Relation with other Modules

DAY Agual 5l 3 sall ae 8|

Prerequisite module Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Gyl Baladl Colua]

26.

27.

28.

29.

30.

To provide material for the students to learn pronunciation of the English
sounds, to learn to read, write, and to know the fundamentals of English
grammar and vocabulary;

To develop the students' reading skills to enable them to skim an adapted text
for main idea, to scan an adapted text for specific information.

To develop the students' writing skills to enable them to respond to input
applying information to a specified task, to select, to summarize information
in essays.

To develop the students' listening skills to enable them to understand and
apply specific information from the input.

To develop the students' speaking skills to enable them to use general and
professional language.

Module Learning
Outcomes

Balal) wlatll olry3en
dwalyl

By the end of the module, students should be able to:

42.
43.
44.
45.
46.

47.

Distinguish between description and prescription in English grammar.
analyze and label sentence constituents accurately

parse any sentence

understand the role of grammar in effective communication

Develop a sound grasp of the nature and terminology of English grammar
viewed as constituent structure. Students will gain skills in applying this
descriptive framework to any text in English and understand the effect of
grammar choices on style.

Develop students' ability to write, speak and communicate visually in
appropriate English for the context.

Indicative Contents
dolinYl wbgisall

Indicative content includes the following.
Unit 1: Hello!

am/ are/ is, my/your - This is ... How are you? ¢ Good morning!
What's this in English? e Plurals . 4hr

Unit 2: Your world

Countries ¢ he/she/ they, his/her « Where's he from? fantastic/ awful/
beautiful. 4hr
Unit 3: All about you

Jobs e am/are/ is « Negatives and questions e Personal information ¢ Social
expressions (1). 4hr
Unit 4: Family and friends

our/their ¢ Possessive 's e The family  has/have. 4hr
Unit 5: The way I live

Sports/ Food/ Drinks e Present Simple - 1/you/ we/they ¢ a/ an Languages
and nationalities. 4hr
Unit 6: Every day
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The time ¢ Present Simple-he/she - always/sometimes/never Words that
go together e 4hr
Unit 7: My favorites

Question words eme/him/us/them e this/that Adjectives o Can L... 7 4hr
Unit 8: Where I live

Rooms and furniture e There is/ are » Prepositions e Directions . 4hr
Unit 9: Times past

Saying years e was/were born * Past Simple - irregular verbs e have/do/go
When's your birthday? 4hr
Unit 10: We had a great time

Past Simple - regular and irregular ¢ Questions and negatives e
Sport and leisure ¢ Going sightseeing. 4hr

Unit 11: I can do that!

can/can't - Adverbs ¢ Adjective + noun ¢ Everyday problems. 4hr

Unit 12: Please and thank you

['d like - some/any e In a restaurant e Signs all around. 4hr

Reading Comprehension

Reading paragraphs

Listening . 4hr

Learning and Teaching Strategies

sl g abeil) il i

Strategies

The course is delivered face-to-face via one lecture each week. The lectures will
provide a combination of lecture-style content and opportunities to participate in
discussions and problem-solving tasks.

Student Workload (SWL)
luall =l Al Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
i)l I3 LIl elaziadl (golyldl Josd! 48 Lee gl JUal) @atiall gyl Josell 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
dnadll IS CIlall elaniadl e ) Josd! Lo gl CIUal) platiall p& gyl ol
Total SWL (h/sem) 100
o)) I3 Ul S gyl Jooxl!
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Module Evaluation
‘\:\u\‘).ﬂ\ 3alall ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN

Quizzes 3 10% (10) 3,7,10 LO#1,2,5,9and 11
Formative Assignments 3 10% (10) 2,6,12 LO#3,4,6and 13
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8,9and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ GL@.’\A\

Material Covered

Week 1 Unit one

Week 2 Unit Two

Week 3 Unit Three

Week 4 Unit Four

Week 5 Unit Five

Week 6 Unit Six

Week 7 Mid-term Exam

Week 8 Unit Seven

Week 9 | unit Eight

Week 10 | Unit Nine

Week 11 | Unit Ten

Week 12 | Unit Eleven

Week 13 Unit Twelve

Week 14 | Listening 1

Week 15 | Reading Comprehension

Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources
U’“.'?Jﬂ\} eL_"d\ ‘)JLL.AA

Available in the
Text
Library?

New Headway English Course- Pre-intermediate
Required Texts ) Yes
By: John and Liza. Oxford, 2007

Recommended Texts No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good NVeS 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leadl W) wsly | (45-49) More work required but credit awarded
(0-49) F - Fail Cawl)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
4\:\.“:\_)35\ 3alall &LLQ)S:_A

Module Title Engllsh Language 11 Module Delivery
Module Type B X Theory
Module Code UOM 2316 [ Lecture

X Lab
ECTS Credits 4 .

O Tutorial

100 O Practical

SWL (hr/sem)

O Seminar
Module Level 2 Semester of Delivery 3

Administering Department Physics Dept. College College of Science

Module Leader | Rasha A. Hussein e-mail rasha.lasereng@mu.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval 10/06/2023 Version Number 10

Date

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

UOM1202

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll 5L g drwshydd! Bkl L3l

Module Aims

dulyud) Baledl Colual

31. To provide material for the students to learn pronunciation of the English
sounds, to learn to read, write, and to know the fundamentals of English
grammar and vocabulary;

32. To develop the students' reading skills to enable them to skim an adapted text
for main idea, to scan an adapted text for specific information.

33. To develop the students' writing skills to enable them to respond to input
applying information to a specified task, to select, to summarize information
in essays.

34. To develop the students' listening skills to enable them to understand and
apply specific information from the input.

35. To develop the students' speaking skills to enable them to use general and
professional language.

Module Learning
Outcomes

Balall @ladl ol e
LW

By the end of the module, students should be able to:

48. Distinguish between description and prescription in English grammar.

49. analyze and label sentence constituents accurately

50. parse any sentence

51. understand the role of grammar in effective communication

52. Develop a sound grasp of the nature and terminology of English grammar
viewed as constituent structure. Students will gain skills in applying this
descriptive framework to any text in English and understand the effect of
grammar choices on style.

53. Develop students' ability to write, speak and communicate visually in
appropriate English for the context.

Indicative Contents
EQJL&_)}” C)l_A}’mJ‘

Indicative content includes the following.

Unit one

Reading: Getting to know

Writing: Tenses : 4 hrs

Unit Two

Reading: The way we live

Writing: Present tenses ( simple, continuous) : 4 hrs
Unit Three

Reading: It all went wrong

Writing: Past tenses (simple, continuous) : 4 hrs
Unit Four

Reading: Let's go shopping

Writing: Quantity (much, more, some, any,...etc.) : 4 hrs

Unit Five
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Reading: What do you want to do

Writing: Verb patterns1 (want/hope, Future intentions) : 4 hrs
Unit Six

Reading: Tell me what's it like

Writing: Comparative and superlative : 4 hrs
Unit Seven

Reading: Famous couples

Writing: Present Perfect and Past Simple: 4 hrs
Unit Eight

Reading: Do's and don'ts

Writing: Have, should, must: 4 hrs

Unit Nine

Reading: Going places

Writing: Time and conditional clauses: 4 hrs
Unit Ten

Reading: Scared to death: 3 hrs

Writing: Verb patterns 2 (manage to do, used to do, go walking): 4hrs
Unit Eleven

Reading: Things that Changed the world
Writing: Passives : 3 hrs

Unit Twelve

Reading: Dreams and reality

Writing: Second conditional : 3 hrs

Learning and Teaching Strategies

sl g alail) ol i

Strategies

The course is delivered face-to-face via one lecture each week. The lectures will
provide a combination of lecture-style content and opportunities to participate in
discussions and problem-solving tasks.
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Student Workload (SWL)
llall sl 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
] I3l Il pliziall swbyl Jasa) 48 L gl (Ul plaziall byl Jos 3
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 3

i) I3 Ul elaziall pe gelydl Jazell

b guesl CIlall @laiiall p& (bl Jaell

Total SWL (h/sem)

dnad)l I Il L”,J&Jl *hdl Jod! 100
Module Evaluation
Al Hall Balall anass
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and?7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) Zleiall

Material Covered
Week1 | Unitone
Week2 | Unit Two
Week 3 | Unit Three
Week4 | Unit Four
Week 5 | Unit Five
Week 6 | Unit Six
Week 7 Mid-term Exam
Week 8 | Unit Seven
Week 9 | Unit Eight
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Week 10 | Unit Nine

Week 11 | Unit Ten

Week 12 | Unit Eleven

Week 13 | Unit Twelve

Week 14 | Listening 1

Week 15 | Listening 2

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
u,u..g‘)dﬂ\} f’hj\ JJL&.AA

Text

Available in the

Library?
New headway intermediate student’s book
Required Texts Yes
By: John and Liz Soars. Oxford
Recommended Texts No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
s G B - Very Good I s 80-89 Above average with some errors
(:(;:celsgo) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leadl uuB) Cwoly | (45-49) More work required but credit awarded
(0-49) F - Fail cwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

66




MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information

4\:\.“:\_)35\ salall &LLQ)S:_A

Module Title Sound and Wave Motion Module Delivery
Module Type C X Theory
Module Code Phys 24014 X Lecture
ECTS Credits 6 X Lab

150 L] Tutorial
SWL (hr/sem) ] Practical

[J Seminar

Module Level 2 Semester of Delivery 4

Administering Department Physics. Dept. College College of Science

Module Leader | Muwafaq Fadhil Jaddoa e-mail muwafagfj@mu.edu.iq
Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval 01/06/2023 Version Number 10

Date

Relation with other Modules

DAY A Hall 3 sall ae 28D

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Sbgizally platll gl dwshyll 55k Sl

1. To study and understanding basic waves concepts.
Module Aims 2. Discussion of simple harmonic, damped, forced and coupled oscillators .

dusly ) B3Ladl 3l 3. Behavior of transverse waves on a string, longitudinal waves in a gas and a
solid, voltage and current waves on a transmission line.

4. Explain the difference between sound and hearing and Describe sound as a
wave.

Module Learning

1. Recognize the wave properties.
Outcomes g prop

2. Understanding the simple harmonic motion and its applications.

3. Understanding the damped oscillation and its difference with forced
8alel) @daddl Ol y3eo
Ayl

oscillation.

4. To understand the sound and shock waves.

Part A - Simple Harmonic Motion

Periodic Motion, The Time Period, The Frequency, The Displacement, Restoring Force
or Return Force, Simple Harmonic Motion (SHM), Velocity, Acceleration and Energy of

a Simple Harmonic Oscillator, The Simple Pendulum, solved problems. [12 hrs]

Indicative Contents Part B - Superposition Principle and Coupled Oscillations

Loty lgiseall Degrees of Freedom, Superposition Principle, Superposition Principle for Linear
Inhomogeneous Equation, Superposition of Simple Harmonic Motions along a
Straight Line, Superposition of Two Simple Harmonic Motions at Right Angles to Each
Other, Solved Problems. [12 hrs]

Part C - The Damped Harmonic Oscillator

Damped Harmonic Motion, Damped LC Oscillations (LCR Circuit), Solved Problems.12

hrs
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Part D - Forced Vibrations and Resonance

Forced Vibrations, Resonance, Quality Factor Q, Helmholtz Resonator, Solved
Problems: 12 hrs

Part E — Travelling waves

The wave equation, travelling sinusoidal waves, sound waves, models describing
sound, Speed of Sound in Various Media, sound intensity, Interference of Sound

Waves, beats, Doppler effect, Shock Waves and Sonic Booms ; 12 hrs

Learning and Teaching Strategies

sl g alail) il i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
lUall ol jall Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
il I3 LIl elaziadl (golyldl Josd! 63 Lee gl JUal) @atiall gyl Josell 4
Unstructured SWL (h/sem) Unstructured SWL (h/w)
et s CIlall elaiall e (bl Josdd! 87 bee gl Uall platiall g (gehld] ol 6
Total SWL (h/sem) 150
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Jradll P el S gyl Jamsl

Module Evaluation

A Hal) Balal) e.us'j
Time/Nu Relevant Learning
. Weight (Marks) Week Due P
Quizzes 3 10% (10) 2,6, 11 LO# 2,6,10and 11
Formative Assignments 3 10% (10) 2,8,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o gl Zleiall
Material Covered
Simple Harmonic Motion, Periodic Motion, The Time Period, The Frequency, The Displacement,
Week Restoring Force or Return Force
Week 2 Simple Harmonic Motion (SHM), Velocity, Acceleration and Energy of a Simple Harmonic Oscillator
Week 3 The Simple Pendulum, solved problems
Week 4 Degrees of Freedom, Superposition Principle
Week 5 Linearity and Superposition, Source Transformations, Thévenin and Norton Equivalents
Superposition Principle for Linear Inhomogeneous Equation, Superposition of Simple Harmonic
Weelc Motions along a Straight Line
Week 7 Superposition of Two Simple Harmonic Motions at Right Angles to Each Other, Solved Problems.
Week 8 Damped Harmonic Motion
Week 9 Damped LC Oscillations (LCR Circuit), Solved Problems
Week 10 Forced Vibrations, Resonance
Week 11 | Quality Factor Q, Helmholtz Resonator, Solved Problems
Week 12 | The wave equation, travelling sinusoidal waves, sound waves
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Week 13 | models describing sound, Speed of Sound in Various Media

Week 14 | Interference of Sound Waves, beats, Doppler effect

Week 15 | Shock Waves and Sonic Booms

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

U‘“:.’Jﬂ\} (Jd\ JJLAA

Available in the
Text
Library?

. Waves and Oscillations, Walter Fox Smith, Oxford University
Required Texts No
Press 2010

Waves and Oscillations, R.N. Chaudhuri, New Age International
Recommended Texts ) No
(P) Ltd., Publishers 2010

Websites
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good I s 80-89 Above average with some errors
Success Group

C - Good NVES 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory laugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jguie 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl u8) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Ana]ytica] Mechanics 1 Module Delivery
Module Type C X Theory
Module Code Phys 2308 @ Lecture

O Lab
ECTS Credits 4 .

O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level 3 Semester of Delivery 1
Administering Department Physics. Dept. College College of science
Module Leader Oday Salman Mahdi e-mail Oday.mahdi.sci@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

S SO AT 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

36. To develop problem solving skills and understanding of the theory of

Module Aims analytical mechanics.
o 37. To understand the motion of the body and particles.
Sl Bl e 38. This course deals with the basic concept of motion and acceleration.

39. This is the basic subject for all moving and velocity.
40. To understand speed velocity and accelerations Laws problems.
41. To perform analytical mechanic .

54. Recognize how body and particles moving.

55. List the various terms associated with velocity.

Module Learning 56. Summarize what is meant by a basic moving.
Outcomes 57. Discuss the reaction and involvement of body and particles.
58. Describe velocity, speed ,acceleration, displacement.
59. Define velocity, speed ,acceleration, displacement.
3ol Ml Oloysee 60. ldentify the basic laws of moving.

dwly ! 61. Discuss the operations of analytical mechanics.

62. Discuss the various of moving.

63. Explain the aims of analytic mechanics.

64. Identify the classical mechanics and classical mechanics.

Indicative content includes the following.

Definitions and rules of vectors — scalar and vector products, triple products,

derivation of vectors. Position ,velocity, acceleration. [10 hrs]

Velocity and acceleration in — plane polar, cylindrical and spherical coordinates . [10
hrs]

Indicative Contents
&3;@)}1| C)lgg.'mjl

Newton’s law — rectilinear motion, linear momentum , the force as a function of

position, variation of the gravity with height. [10 hrs]

Harmonic motion — harmonic motion in one dimension , harmonic motion in tow

dimension, harmonic motion in three dimension. [10 hrs]

Revision problem classes [5 hrs]
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Learning and Teaching Strategies

sl g alail) il i

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time

Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

Student Workload (SWL)
<luall ‘é.ubql\ Jaall

Structured SWL (h/sem) Structured SWL (h/w)

el I CIlall elasiall bl Josxdl 48 Lee gl JUal) @atiall gyl Joell 3

Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3

Jnadll IS CIlall elaniadl e (gl Josxd! be gl (Ul @aiiall g gyl Josnll

Total SWL (h/sem)

Jradl I Clal S goly ] Josd! 100

Module Evaluation
Al Hall Balal) RttY
Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 2,5,10 LO#1,2,6,10and 11
Formative Assignments 3 10% (10) 3,7,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10

Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7

assessment Final Exam 2hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
@bl e ) Zleiall

Material Covered

Week 1 Formal definitions and rules of vectors

Week 2 Scalar and vector products and their applications.

Week 3 Position, velocity and acceleration vectors

Week 4 velocity and acceleration in polar coordinates.

Week 5 velocity and acceleration in cylindrical coordinates.

Week 6 velocity and acceleration in spherical coordinates.

Week 7 Newtons law of motion

Week 8 | Variation of gravity with height

Week 9 Harmonic motion in one dimension

Week 10 | Harmonic motion in tow dimension

Week 11 | Harmonic motion in three dimension

Week 12 | Energy consideration for harmonic motion

Week 13 | Damped harmonic motion

Week 14 | Energy consideration for damped harmonic motion

Week 15 | Forced harmonic motion

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
w;:aJﬂ\‘j ?Lj\ JJL.A.A

Available in the

Text .
Library?
Required Texts Analytical mechanics ,grand r.fowles,third edition,1977 Yes
Instructors solutions manual analytical ,seven edition,fowels,
Recommended Texts No

1977

Websites
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Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Cwsly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Ana]ytica] Mechanics 11 Module Delivery
Module Type C X Theory
Module Code Phys 24112 X Lecture

O Lab
ECTS Credits 4 .

O Tutorial

100 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 4
Administering Department Physics. Dept. College College of science
Module Leader Oday Salman Mahdi e-mail Oday.mahdi.sci@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

IS S A AL 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Phys 2308 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims 42. To develop problem solving skills and understanding of the theory of
analytical mechanics.

eyl 8oLl Lol 43. To understand the motion of the body and particles.

44. This course deals with the basic concept of motion and acceleration.
45. This is the basic subject for all moving and velocity.

46. To understand speed velocity and accelerations Laws problems.

47. To perform analytical mechanic .

65. Recognize how body and particles moving.

66. List the various terms associated with velocity.

Module Learning 67. Summarize what is meant by a basic moving.
Outcomes 68. Discuss the reaction and involvement of body and particles.
69. Describe velocity, speed ,acceleration, displacement.
70. Define velocity, speed ,acceleration, displacement.
Boleld @latll Wlryzee 71. Identify the basic laws of moving.

dwly ] 72. Discuss the operations of analytical mechanics.

73. Discuss the various of moving.

74. Explain the aims of analytic mechanics.

75. Identify the classical mechanics and classical mechanics.

Indicative content includes the following.

Generalized coordinates , generalized velocity , general force, generalized

L. momentum . [15 hrs]
Indicative Contents

ag.)l.fb)}” C)lfyaaj‘

Lagrange’s equation , applications of Lagrange’s equation. [15 hrs]
The Hamiltonian function. [10 hrs]
Harmonic motion in Lagrange’s equation. [15 hrs]

Revision problem classes [5 hrs]

Learning and Teaching Strategies

alail) 5 alaill Ciliail i

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple experiments involving
some sampling activities that are interesting to the students.

78




Student Workload (SWL)
llall sl 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
] I3l Il pliziall swbyl Jasa) 48 L gl (Ul plaziall byl Jos 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3

i) I3 Ul elaziall pe gelydl Jazell

b gaesl CIlall @laiiall p& (bl Jaell

Total SWL (h/sem)

daddl I CJUal L”,J&JI Ll Jozdl 100
Module Evaluation
Al Hall Balall ans
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 Generalized coordinate

Week 2 Generalized velocity

Week 3 Generalized momentum

Week 4 Lagrange’s equation

Week 5 Lagrange’s function

Week 6 Simple pendulum in Lagrange equation

Week 7 changing length of Simple pendulum in Lagrange equation
Week 8 changing weight of Simple pendulum in Lagrange equation
Week 9 Harmonic motion in Lagrange equation

Week 10 | Harmonic motion in tow variation in Lagrange equation
Week 11 | Lagrange and classical mechanics
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Week 12 | Lagrange in polar coordinates

Week 13 | Lagrange in cylindrical coordinates
Week 14 | Hamiltonian equation

Week 15 | Application on Hamiltonian equation
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
WJﬂ‘J ela_lj\ )ALAA

Available in the

Text
Library?
Required Texts Analytical mechanics ,grand r.fowles,third edition,1977 Yes
Instructors solutions manual analytical ,seven edition,fowels,
Recommended Texts | 1977 No

Websites
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good SEIRVES 80 -89 Above average with some errors
(S:;(ielsgo(;iroup C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory uwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jguie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 50Lal) e shaa

Module Title Advanced Calculus I Module Delivery
Module Type Core @ Theory
Module Code Math211 X Lecture
ECTS Credits 8 Dtab

X Tutorial
SWL (hr/sem) 200 O Practical

O Seminar
Module Level 1 Semester of Delivery 1
Administering Department Mathematics College Science
Module Leader Yaseen Merzah Hemza e-mail yaseenmerzah@mu.edu
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDCS::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0

Relation with other Modules
AV A 5ol 3 sall ae A8l

Prerequisite module Math101 Semester
Co-requisites module Math102 Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims

Gyl Bolall LBl

48. Students learn the concept of functions with multiple variables and their
partial derivatives and their applications and repeated integrals and their
applications.

49. This course deals with the basic concept of calculus Il.

50. This is the basic subject for all functions with multiple variables.

Module Learning
Outcomes

Balall edatl] by
ey

76. The student should have sufficient knowledge about functions with multiple

variables and repeated integrals.

77. Everything the student can be transformed from one form to another
equivalent to the original form.

78. Summarize the topic is supported by detailed examples.

79. Questions and answers, discussion and daily exams.

80. Assign the student to solve daily questions and ask new questions and discuss

with the students.
81. Daily discussion and exams.

Indicative Contents
oLyl wbgisall

Indicative content includes the following.

1. (Vector Field) <igaiall Jia
. (Space Coordinates) , (Cartesian coordinates) , (Cylindrical
coordinates) «(Polar coordinates).(Spherical coordinates)

®*  (Vectors and distance in space)

i (The scalar product), (dot product of two vectors) The vector product
(cross product of two vectors)

* (Equation of lines, Line segments and plane) .(Product of three vectors or
more)

2. (Functions of Several Variables) < siall 335 J) gal)

*  (Functions of two or more variables) S sl s ysial J) 52

*  (Limit and continuity) 4 yiw¥! 5 il

(Chain rules) « 4lulud) 3ac\8(Partial derivatives) 40 ) Gkl
(Non-independent variables) 4liiual ye <l paiall

* (Directional derivatives and ¢ sleall (5 st g Lalad¥) GlEiiall o(Gradients) Jlasay)
tangent planes)

*  (Higher order partial derivatives) Wlall < )l (e 43 jal) culdiiiall
* Maxima) Minima and saddle points «( 4 _d) Lalaidll 5 5 jrall adll ¢ abaall 4l
* (Lagrange multipliers) = aY Cliclias

* (Double integrals over rectangular regions) JS&l dely; hlia e 2300 cllsil)
«,(Volumes) ps>all, (Double integrals for bounded nonrectangular region)
«(Volume) ¢ paall(Area) Aabusl)
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Physical applications) 45 »8 <ilankss | (Center of mass), (First and second
moments)

« (Moments of inertia) ¢ ALY 38 jo (S ) gadll o 3

(Changing to polar coordinates) 4kl cdlayl ) sl | (Triple integrals over
rectangular and nonrectangular regions) _x& s del ) Ghlia e LMW cll)
JeiVl dely, .

(Triple integrals in cylindrical and spherical coordinates) pl3iub A8 Ll
45 Sl 5 4l shuY) cldlaay) | (Surfaces area) ¢ salal) dalis

Learning and Teaching Strategies

aslal) 5 el Cilin) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
lUall il jall Jasl)

Structured SWL (h/sem) 2y Structured SWL (h/w) .
Bl s el elaziall guhll Joss) et gl LIl aliiall gyl Josnl
Unstructured SWL (h/sem) 123 Unstructured SWL (h/w) 65
Jeadl! s LIlal) plasiall ae guhll oo e el Uall latiall g2 gwlydl Jol
Total SWL (h/sem) 500
ol I35 LIall KU1 gyl Janll

Module Evaluation
:\:\M\Jﬂ\ 3aldl) r‘;:usﬁ

Time/Nu Relevant Learning
. Weight (Marks) Week Due | Qutcome ( oladl wlayses
alall ©13)
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
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assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)ﬁ.ﬂ\ = Y G\.@.Ld\
Material Covered
Week 1 Introduction - (Vector Field) &gzl Ja>
) (Space Coordinates) , (Cartesian coordinates) , (Cylindrical coordinates) «(Polar
coordinates).(Spherical coordinates)<lilaa¥ g1 5 | (Vectors and distance in space)
N (The scalar product) (dot product) of two vectors) The vector product (cross product) of two vectors)
(Equation of lines, Line segments and plane) .(Product of three vectors or more)
Week 4 | (Functions of Several Variables) < _niall axia J)gal) | (Functions of two or more variables)
Week 5 | (Limit and continuity) 4, <Y s 4 | (Chain rules) ¢ 4lwlud) 3ac&(Partial derivatives) 48 jal) ciliiial)
Week 6 | (Chain rules) ¢« 4lulull s3clé(Partial derivatives) 4 jall culéilial)
Week 7 | (Directional derivatives and ¢cslaall (5 siua s Laalas¥) Glilall o(Gradients) las3¥) tangent planes)
Week 8 | (Higher order partial derivatives) Wall < Il (e 45 jal) ciliidal)
Week 9 | Maxima , Minima and saddle points ¢( & ) L&l 5 (5 jaall adll ¢ oalaall adll )
Week 10 | (Lagrange multipliers) =l aY Gliclias
(Double integrals over rectangular regions) ¢« JSadl dxeby @bl (Je 45U MBI, (Volumes) pyxdl,
Weelc11 (Double integrals for bounded nonrectangular region) «(Volume) ¢ p=>JI(Area) d>lul!
Week 12 (Physical applications) 45Lnd wlauks, (Center of mass), (First and second moments)
«(Moments of inertia) 3l )gadll p3e ¢ ST 3550
(Changing to polar coordinates) dukall wlilusY J] sl (Triple integrals over rectangular and
Weelc13 nonrectangular regions) J&aYl dely nég duely @bl e A3 LI ,
(Triple integrals in cylindrical and spherical coordinates) 4slglaudl GLSIU=YI plasiwl 43N LB
Weelc14 49,19, (Surfaces area) zy>auwl! d>lun
Week 15 | Preparatory week before the final Exam
Week 16
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Delivery Plan (Weekly Lab. Syllabus)
BUEGURIOPING Y FAPEN]

Material Covered

Week 1 Lab 1:

Week 2 Lab 2:

Week 3 Lab 3:

Week 4 Lab 4:

Week 5 Lab 5:

Week 6 Lab 6:

Week 7 Lab 7:

Learning and Teaching Resources
WJﬂ‘J ela_lj\ )ALAA

Available in the
Text
Library?
Required Texts Calculus Stanley - Grossman Ves
RecommendedTexts Calculus and analytic Geometry - thomas ves
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
s G B - Very Good RE RV 80 -89 Above average with some errors
(:;celsgo) roup C - Good SVES 70-79 Sound work with notable errors
D - Satisfactory tauwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 08) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM
2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 52l 5L} e shaa

Module Title Ana]()g Electronics Module Delivery
Module Type C X Theory
Module Code Phys 2309 I Lecture

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 2 Semester of Delivery 3
Administering Department Physics. Dept. Code | College College of Science
Module Leader Hassan M. Jaber Al-Ta'ii e-mail Domez973@yahoo.com
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

IS S A AL 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll Z5L5 9 Ayl 8Ll Lol

Module Aims

dulyud) Baledl Colual

The purpose of the course is to introduce and teach students the following:

1.

The fundamental principles of electronics and devices, beginning with
semiconductor materials and prototyping semiconductor-based electronic
devices and their applications.

Afterward, communication systems and digital electronics technologies are
discussed and analyzed.

Module Learning
Outcomes

8okl @laddl Ol y3eo
Aoyl

Students are expected to learn and understand:

82. The basic principles of electronics.

83. Fundamental components of electronics.
84. Electronics devices and applications.

85. Analog electronics systems and applications.
86. Digital electronics systems and applications.

Indicative Contents
ag.)l.fb)}” C)lfgiaaj‘

Indicative content includes the following.

¢ Current divider, Voltage Divider, (KVL), The Structure of Semiconductor Materials,

The Energy-Band Levels, Classification of Materials (Conductors, Semiconductors,
Insulators) Conduction in Semiconductor, Intrinsic and Extrinsic Semiconductors,
Extrinsic Semiconductors, N-Type, Semi-conductors, P-Type Semiconductors,
Analysis of Drift and Diffusion Currents ; 6 hrs

+» Fabrication of a Semiconductor P-N Junction Diode, Diodes, Diode Applied
Bias Current-Voltage (I-V) response in F.B. and R.B.Static and Dynamic
Resistance, DC load line for a diode, Temperature Effects on P-N Junction,
Junction capacitances; 6 hrs

+» Diode equivalent circuits, Ideal Diode Models, Zener diodes, Applications of
Diode, Series Diode, Configurations with DC Inputs, Parallel Diode,
Configurations with DC Inputs, (Rectifier), Half-wave rectifier, Full-wave
rectifier, Filter circuits Filter circuits, Capacitor- input filter, Regulated power
supply, CLIPPERS (Diode limiting), CLAMPERS, Voltage Multipliers

*» Zener Diodes, Varactor diodes (variable-capa-citance diodes), Optical Diodes,
Light Emitting Diode (LED), The Photodiode/ Solar Cells; 6 hrs

«+» Other types of Diodes, Current Regulator Diode, The Schottky Diode (hot-
carrier diode), The PIN Diode, The step-recovery diode (SRD), The Tunnel
Diode, Laser Diode; 6 hrs

Part B - Analogue Electronics

«» Bipolar Junction Transistor (BJT), Construction of BJT and Operation, BJT

Characteristics and Parameters, Transistor Amplifying Action, Transistor
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Switching; 6 hrs

Transistor Configurations, Common Emitter Configuration (CEC), Common
Base Configuration (CBC), Common Collector Configuration (CCC), Base Bias
Collector to Base Bias, Voltage Divider Bias ; 6 hrs

Junction Field Effect transistor (JFET), Types of FET, Biasing of the JFET,
Characteristics of JFETs, JFET Operating Characteristics, FET as a Voltage-
Controlled Resistor ; 6 hrs

N-Channel JFET Operation, MOSFETs, JFET (n-channel) Biasing Circuits, The
Potential (Voltage) Divider Bias ; 6 hrs

BJT Amplifier, Multistage Amplifiers, Gain in Decibels, Band Width of an
Amplifier, Single stage CE Amplifier, Capacitor Coupled two stage CE Amplifier
;6 hrs

Feedback Amplifier, Operational Amplifiers (Op-Amp), Op-Amp Input Modes
and Parameters, Negative Feedback, Noninverting Amplifier. ; 6 hrs
Comparators, Nonzero-Level Detection, Comparator Applications, Summing

Amplifier, Integrators, The Op-Amp Differentiator ; 6 hrs

Learning and Teaching Strategies

sl alail) ol i

Strategies

This module will be taught in such a way that students will be compelled to
participate in the exercises and their critical thought skills will be refined and
expanded through participation. Classes and interactive tutorials will be used in order
to reach this goal, as well as considering the types of simple experiments involving
sampling activities that the learners might find interesting as well. The module will
also include group activities, which will encourage collaboration and the exchange of
ideas. This will help to create an engaging learning experience for the students and
will also help them to develop their communication skills.

Student Workload (SWL)
lUall ol jall Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
i)l I3 LIl clazwdl golyldl Josd! 7 Lee gl JUal) @atiall gyl Josell 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
el I3l LIl elaziadl a golyldl Josd! be gl Ual) platiall p& (gehll] ol
Total SWL (h/sem) 150
o)) I35 el SI1 gyl Jassll
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Module Evaluation
:\:\M\Jﬂ\ 3alall e:.‘-ﬁ:‘

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 3,6, 10 LO#1,3,9and 10
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
T il © suwY) GL@.LJ\
Material Covered
Current divider, Voltage Divider, (KVL), The Structure of Semiconductor Materials, The Energy-Band Levels,
Week 1 Classification of Materials (Conductors, Semiconductors, Insulators) Conduction in Semiconductor, Intrinsic
and Extrinsic Semiconductors
Week 2 Extrinsic Semiconductors, N-Type, Semi-conductors, P-Type Semiconductors, Analysis of Drift and Diffusion
Currents
Fabrication of a Semiconductor P-N Junction Diode, Diodes, Diode Applied Bias Current-Voltage (I-V)
Week 3 response in F.B. and R.B.Static and Dynamic Resistance, DC load line for a diode, Temperature Effects on P-N
Junction, Junction capacitances
Diode equivalent circuits, Ideal Diode Models, Zener diodes, Applications of Diode, Series Diode,
Week 4 Configurations with DC Inputs, Parallel Diode, Configurations with DC Inputs, (Rectifier), Half-wave rectifier,
Full-wave rectifier, Filter circuits
Week 5 Filter circuits, Capacitor- input filter, Regulated power supply, CLIPPERS (Diode limiting), CLAMPERS,
Voltage Multipliers
Week 6 Zener Diodes, Varactor diodes (variable-capa-citance diodes), Optical Diodes, Light Emitting Diode (LED),
The Photodiode/ Solar Cells
Week 7 Other types of Diodes, Current Regulator Diode, The Schottky Diode (hot-carrier diode), The PIN Diode, The
step-recovery diode (SRD), The Tunnel Diode, Laser Diode
Week 8 Bipolar Junction Transistor (BJT), Construction of BJT and Operation, BJT Characteristics and Parameters,
Transistor Amplifying Action, Transistor Switching
Week 9 Transistor Configurations, Common Emitter Configuration (CEC), Common Base Configuration (CBC),
Common Collector Configuration (CCC), Base Bias Collector to Base Bias, Voltage Divider Bias
Week 10 Junction Field Effect transistor (JFET), Types of FET, Biasing of the JFET, Characteristics of JFETs, JFET
Operating Characteristics, FET as a Voltage-Controlled Resistor
Week 11 | N-Channel JFET Operation, MOSFETs, JFET (n-channel) Biasing Circuits, The Potential (Voltage) Divider
Bias
Week 12 BJT Amplifier, Multistage Amplifiers, Gain in Decibels, Band Width of an Amplifier, Single stage CE
Amplifier, Capacitor Coupled two stage CE Amplifier
Week 13 | Feedback Amplifier, Operational Amplifiers (Op-Amp), Op-Amp Input Modes and Parameters, Negative
Feedback, Noninverting Amplifier.
Week 14 | Comparators, Nonzero-Level Detection, Comparator Applications, Summing Amplifier, Integrators, The Op-
Amp Differentiator
e Comparators, Nonzero-Level Detection, Comparator Applications, Summing Amplifier, Integrators, The Op-
ee
Amp Differentiator
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
BUEGURIOPING P APEN]

Material Covered

Week 1 Lab 1: (V —I) Characteristics of P-N Junction Diodes

Week 2 Lab 2: Half-Wave Rectifier

Week 3 | Lab 3: Center-Tapped Full-Wave Rectifier

Week 4 | Lab 4: Full-Wave Bridge Rectifier (FWBR)

Week 5 Lab 5: Zener Diode

Week 6 | Lab 6: Diode as a voltage multiplier

Week 7 | Lab 7: Study the properties of the light emitting diode (LED)

Week 8 | Lab 8: Study the properties of Transistor emitter

Week9 | Lab 9: Study the properties of the common emitter transistor

Week 10 | Lab 10: Study the properties of the common Base transistor

Learning and Teaching Resources
w‘)dﬂ\‘j (,L_“d\ JJL.AA

Available in the
Text
Library?

A Textbook of Electrical Technology, B.L. Theraja, A.K.
Required Texts . Yes
Theraja, 1st, 1999

1- Schaums outline series theory and problems of electric
circuits, 2nd, Josef A. Edminister, 1983.
Recommended Texts | 5 piectronics Physics - Subhi Al Rawii - Mosul ves

University 1974

Websites
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Grading Scheme

Group Grade el Marks (%) | Definition

A — Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E — Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automlatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 5L} e shaa

Module Title Digita] Electronics Module Delivery
Module Type C X Theory
Module Code Phys 24113 X Lecture

X Lab
ECTS Credits 6 .

O Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level 2 Semester of Delivery 4
Administering Department Physics. Dept. College College of science
Module Leader Hassan M. Jaber Al-Ta'ii e-mail Domez973@yahoo.com
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

S SO AT 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Phys 2309 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims

Gyl 8oLl Colua]

51.

52.
53.
54.
55.
56.

To develop problem-solving skills and an understanding of circuit theory
through the application of techniques.

To understand the voltage, current, and power generated by a circuit.

This course deals with the basic concept of electrical circuits.

This is the basic subject of all electrical and electronic circuits.

To understand Kirchhoff's current and voltage laws problems.

To perform mesh and nodal analyses.

Module Learning
Outcomes

alel) eladdl Ol y3eo
Aoyl

87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.

Summarize what a basic electric circuit is.

Discuss atom reactions and involvement in electric circuits.

Describe electrical power, charge, and current.

Define Ohm's law.

Identify the basic circuit elements and their applications.

Discuss the operations of sinusoids and phasors in an electric circuit.
Discuss the various properties of resistors, capacitors, and inductors.
Explain the two Kirchoff's laws used in circuit analysis.

Identify the capacitor and inductor phasor relationship with respect to
voltage and current.

Indicative Contents

Indicative content includes the following.

Introductory Digital Concepts, Number Systems, Subtraction and addition for
different system: 20 hrs

Logic gates, design the logic circuit : 15 hrs

Aol Olgisall +» Boolean algebra, Boolean expressions; 15 hrs
+» KARNAUGH MAP MINIMIZATION: 15 hrs
«» COMBINATIONAL LOGIC ANALISIS; 10 hrs
Learning and Teaching Strategies
(Q...IS’.SM} elv.ﬂ\ Gl il

This module is designed to encourage students to participate in the exercises, while
simultaneously improving and expanding their critical thinking abilities. The exercises
are designed to challenge and stimulate students, allowing them to become more
confident in their abilities. Through these activities, students will be able to better
Strategies apply their critical thinking skills to real-world situations. Classes, interactive tutorials,

and simple experiments involving sampling activities that are interesting to students

will be used to accomplish this goal. These activities will also help students develop

effective problem-solving skills and creativity and they will be able to gain insights

into their own potential and how to use it to their advantage.
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Student Workload (SWL)
llall sl 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)

Jeail) UM el elaziall oyl Jox! 79 e gl JUall elatiall (ol Jazd! 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
el I3 LIl elaziadl p gelyldl Josdd! be gl Ilall platiall g (gehld] ol

Total SWL (h/sem)

150
dnad)l I Il L",J&Jl Ll Jozdl
Module Evaluation
3....\.;.‘:\):]\ 3alall e:usf\
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 2,6,10 LO#1,2,5,10and 11
Formative Assignments 3 10% (10) 3,,7,12 LO#3,4,6,10and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)k.d\ gch\ GL@_&A\
Material Covered
Week 1 Introductory Digital Concepts
Week 2 Number Systems
Week 3 Number Systems
Week 4 Subtraction and addition for different system
Week 5 | | ogic gates, design the logiccircuit
Week 6 Logic gates, design the logiccircuit
Week 7 Logic gates, design the logiccircuit
Week 8 Boolean algebra, Boolean expressions
Week9 | goolean algebra, Boolean expressions
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Week 10 | goolean algebra, Boolean expressions

Week 11 | KARNAUGH MAP MINIMIZATION

Week 12 | K ARNAUGH MAP MINIMIZATION

Week 13 | K ARNAUGH MAP MINIMIZATION

Week 14 | cOMBINATIONAL LOGICANALISIS

Week 15 | COMBINATIONAL LOGICANALISIS

Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
il e sl zlgid)

Material Covered

Week1 | Llab1: AND Logic Gate

Week 2 | Lab2: OR Logic Gate

Week 3 | Lab 3: NOT Logic Gate

Week4 | Lab4: NAND Logic Gate

Week 5 | Lab5: NOR Logic Gate

Week 6 | Lab6: XNOR Logic Gate

Week 7 | Lab 7: XOR Logic Gate

Lab 8: DE Morgan Theory

Lab 9: Half adder

Lab 10: Full adder

Learning and Teaching Resources
WJﬂ\J ?Lul\ ).JLAA

Text

Available in the

Library?
Required Texts Digital fundamental (T. Floyd ,9™ ed. ,2006) Yes
Recommended Texts Principle Digital Electronics yes

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ] ]
engineering
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https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering

Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 L]l 2409 CA}QJ

Module Information
Sl 5l 50Lal) e shaa

Module Title Modern PhySiCS 1 Module Delivery
Module Type C X Theory
Module Code Phys 2306 @ Lecture

X Lab
ECTS Credits 5 .

O Tutorial

O Practical
SWL (hr/sem) 125

O Seminar
Module Level 2 Semester of Delivery 3
Administering Department Physics. Dept. Code College College of Science
Module Leader Qahtan Adnan Abdulgader e-mail Qahtan.adnan@mu.edu.lq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Qahtan Adnan Abdulgader e-mail Qahtan.adnan@mu.edu.lg
Peer Reviewer Name e-mail

Scientific Committee Approval

- 10/06/2023 Version Number 1.0
Relation with other Modules
AV A 5ol ) sall ae A8l
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

. 57. To develop problem solving skills and understanding of atomic mechanisms
Module Aims
through the application of techniques.
Gy Balad) Lol 58. To understand development of atomic structure of materials. Basics of solid
state physics and nuclear physics.
59. This course deals with the basic concept of quantum mechanics of atom.
60. Dealing with different atomic spectra.

98. Recognize the basic components of atom.

Module Learning 99. List the various terms associated with quantum numbers.
Outcomes 100. Summarize what is meant by a basic atomic transitions.
101. Discuss the reaction and involvement of electrons in its orbitals..
102. Study spin angular momentum by stern-garlic experiment .
3ol f,_l_._;Jl Oloysee 103. The effects of different strength of electric and magnetic fields on
dwly ] electrons.
104. Knowing the basic terminology of quantum mechanics.

Indicative content includes the following.
Fundamentals : 10 hrs

.. Atomic models as historical review. 10 hrs
Indicative Contents

ag.)l.fb)}” C)lfgiaaj‘

Rutherford scattering experiment and Rutherford atomic model. 10 hrs
Boher model of atom. and hydrogen atomic spectra. 10 hrs

Quantization of atomic energy levels and orbital angular momentum. 10 hrs

Pauli exclusion principle, Zeeman and Stark effects. 10 hrs

Learning and Teaching Strategies

sl 5 aleill i) yin)

Type something like: The main strategy that will be adopted in delivering this module
is to encourage students’ participation in the exercises, while at the same time
Strategies refining and expanding their critical thinking skills. This will be achieved through
classes, interactive tutorials and by considering type of simple ideas and equations
involving some sampling activities that are interesting to the students.
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Student Workload (SWL)
Al ol 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
i)l I35 LIl elaziadl (golyldl Josdd! 64 Lee gl JUal) @atiall gyl Josell 4
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
dradl I Clall plaiiall pe gyl Joze) b granl LUl @laiiall @bl Joxdl
Total SWL (h/sem)
dwaddl s Il L?&Jl Ll Jomxdl 125
Module Evaluation
Al Hall Balall ans
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 3 10% (10) 3,9,12 LO#1,2,10and 11
Formative Assignments 3 10% (10) 5,8,11 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 Introduction — Historical review to atomic physics and it's important to other sciences.

Week 2 | Thomson atomic model and discovery of electron. Measurement of (e/m).

Week 3 Rutherford experiment of scattering of alpha particles. Atomic Rutherford model.

Week 4 Failure of classical models and postulates of Boher model.

Week 5 Hydrogen atomic spectra as view of Boher model.

Week 6 Review of atomic models. Solving problems and discussion.

Week 7 Mid-term Exam .Principle quantum numbers and spin quantum number.
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Week 8 Continue Principle quantum numbers and spin quantum number.
Week 9 | Quantization of energy atomic levels and orbital angular momentum.
Week 10 | Stern- Girlish experiment.
Week 11 | Total angular momentum, L-S coupling.
Week 12 | Pauli exclusion principles and Hint rule.
Week 13 | Normal and anomalies Zeeman effects.
Week 14 | Concept of wave function and operator.
Week 15 | Time independent Schrodinger equation.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
iaall e ) #leiall
Material Covered
Week1 | Lab 1: L doundl 4a8¥1 2 5
Week2 | Lab 2: Js¥1 s jall — 4 s 5 56N 3 jallal)
Week3 | Lab 3: Cuasouedl 503 (s Al cahall 4l 2
Week 4 | Lab 4: Jball &gy (5 5D Ao gill Daalll (s
Week 5 Lab 5: <lis S e odalinall ol jaid¥1 3l al () gusa 6 4 gail aladiin)
Week 6 | Lab 6: p s sall 3,0 Citla
Week 7 | Lab 7: <l SN 5 ga
Week 8 | Lab 8: b eSl i il
Learning and Teaching Resources
wjﬂb ?Lul\ ).JLAA
Available in the
Text
Library?
. Introduction to atomic and nuclear physics: 5 eddition.

Required Texts Yes

Hennery semat.!973 By Champ mann and Hall.

Atomic Physics and Quantum Mechanics.UCAL by:H.
Recommended Texts No

Hakan/springer 1986.
Websites hitps:Nen.wikipedia.org » wiki » Quantum_mechanics
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Grading Scheme

Group Grade BeRt:i] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory augio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl u8) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
mba&\ 3aldl) Q\AJ&M

Module Title Modern PhysicsII Module Delivery
Module Type C X Theory
Module Code Phys 24110 X Lecture

X Lab
ECTS Credits 5

O Tutorial

O Practical
SWL (hr/sem) 125

O Seminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Qahtan Adnan Abdulgader e-mail Qahtan.adnan@mu.edu.lq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Qahtan Adnan Abdulgader e-mail Qahtan.adnan@mu.edu.lq
Peer Reviewer Name Qahtan Adnan e-mail Qahtan.adnan@mu.edu.lq

Abdulgader
Scientific Committee Approval Date 10/06/2023 Version Number 1.0
Relation with other Modules
LAY Al all ol gall ae A8

Prerequisite module Phys 2306 Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
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LolinYl Gbgizally pladll g5 dshylll 55l Sl

Module Aims
dulyud) Baledl Colual

61.

62.

63.

64.
65.

To develop problem solving skills and understanding of the new phenomenon like
black body radiation and relativity.

To understand development of the concept of the duality behavior of electrons and
photons.

This course deals with the basic concept of quantum mechanics of radiation.
Studying the experiments that explicates these behaviors.

Understanding the constancy of speed of light and frame of reference.

Module Learning
Outcomes

8alel) @laddl Ol y3eo
oy

105.Recognize the basic concepts of special relativity.

106.Understanding the meaning of different inertial frame of reference and how make

transformation in physical quantities.

107.Discuss the relation between the speed of a body moving with high speed and

other physical parameters like mass, length, time....etc.

108.Using the concept of black body radiation to develop the quantum optics.

109.Explaining the glow curve of black body .

110.To understanding the the emission of photoelectrons , work function of material.

111.The methods of light interaction with atom.

Indicative Contents
dyalan Yl Obgisal!

Indicative content includes the following.

Fundamentals: 10 hr

Relativity and ether concept before Einstein as historical review; 10 hrs

Morley-Michelson experiment of ether movement;10 hrs

Deal with different transformation in physical laws ; 10 hrs

Quantization of black body radiation by Planck with contrary with wen and Reilig models.10

hrs

Studying the interaction of light as a particle with atom.10 hr

Learning and Teaching Strategies

a5 bl i) s

The main strategy that will be adopted in delivering this module is to encourage students’

participation in the exercises, while at the same time refining and expanding their critical

Strategies thinking skills. This will be achieved through classes, interactive tutorials and by considering
type of simple ideas and equations involving some sampling activities that are interesting to
the students.

Student Workload (SWL)
allall ol all Jaal

Structured SWL (h/sem) Structured SWL (h/w)

duad)l s Il M‘ bl Jodl 64 e ol CIUal) @latiell bl ol 4

Unstructured SWL (h/sem) Unstructured SWL (h/w)

Jadll I LIl elatiall g gohydl Jossll 61 e gl Ul laiall 2 gyl Jonl| 4
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Total SWL (h/sem)
et s CIlall SI) ) Jozell 125
Module Evaluation
Aoyl el s
Time/Num Relevant Learning
oo Weight (Marks) Week Due P

Quizzes 3 10% (10) 4,7,11 LO#1,2,5,10and 11
Formative Assignments 3 10% (10) 3,6,12 LO#3,4,6,7and 10
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO #1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Introduction — Historical review to Concepts of special relativity and it's relation to other sciences.
Week 2 Einstein’s Two Postulates.

Week 3 Lorentz Transformation Equations.

Week 4 Transformation of time, length and velocities

Week 5 Relativistic momentum.

Week 6 Black body radiation failure of classical physics. Solving problems and discussion.
Week 7 Mid-term Exam . Black body radiation failure of classical physics.

Week 8 Plank energy distribution.

Week 9 Dual nature of mater and radiation and related phenomena.

Week 10 Dual nature of mater and radiation and related phenomena.

Week 11 | Davison and Grammar experiment diffraction of electrons.

Week 12 | Interaction of radiation with matter.

Week 13 | Compton elastic and inelastic scattering..

Week 14 | Pair production. Discussion by solving examples.

Week 15 X-rays diffraction.

Week 16 Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gu) el

Material Covered

week1 | Lab 1: L s Sl Al da2Y) 4l

Week2 | Lab 2: Gl U o jall — 4 gum 5 5¢S11 5 jallal)

Week 3 Lab 3: (éﬁ)\)d\l&@)\;ﬂ\ k_q)ud\‘;ﬁuzuj)ﬂ\éc Lﬁjﬁa_)ew]é‘):ﬂ Lﬁ,)m cadall 4 5o

Week 4 Lab 4:

Al gdll &gty 5 ASIU Ao i) A5aBl) (il

Week 5 Lab 5:

Week 6 Lab 6:

ﬁ_%.n.)&\ GLA u.u‘tsl...uj\ [ N ej,g.nJ\Sj\ B‘)'J u.tL

Week 7 Lab 7:

oAl G Slasy)

Learning and Teaching Resources
w‘)ﬂ\} (aSA_\M JJL\AA

Text Available in the Library?
Introduction to atomic and nuclear physics: 5 eddition. Hennery
Required Texts Yes
semat.!973 By Champ mann and Hall.
Recommended Texts Modern Physics, 4th edition,by:Kineth s. Karny .Wiley. No
Websites hitps ifwww. nature com :
Grading Scheme
Group Grade | Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [SENVES 80 -89 Above average with some errors
(Ssut;:t_:e:;oG)roup C - Good EvES 70-79 Sound work with notable errors
D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 0B8) Coly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of 54.5
will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone "near-pass
fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
:\_La.u\‘).ﬂ\ 3alal) k_lLA}SLA

Module Title Heat and Thermodynamic Module Delivery
Module Type C X Theory
Module Code Phys 2307 i Lecture

X Lab
ECTS Credits 5 .

O Tutorial

125 O Practical

SWL (hr/sem)

O Seminar
Module Level 1 Semester of Delivery 3

Administering Department

Physics. Dept.

College

College of sciemce

Module Leader

Hadey K. Mohamad

e-mail

hadey.mohamad @mu.edu.iq

Module Leader’s Acad. Title

Professor

Module Leader’s Qualification

Ph.D.

Module Tutor

Hadey K. Mohamad

e-mail

hadey.mohamad @mu.edu.iq

Peer Reviewer Name

e-mail

Scientific Committee Approval

Date

10/06/2023

Version Number 1.0

Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

LolanYl Olgisally phasll g5l g drwlyddl Bl L3l

66. To develop problem solving skills and understanding of
Thermodynamics through the application of techniques.

Module Aims 67. To understand isothermal, isobaric, isochoric and adiabatic
) o processes.
Aeshull Babollislual 68. This course deals with the basic concept of thermodynamics.

69. This is the basic subject for all thermodynamic processes.

70. To understand the equations of state for ideal and real gases,
respectively.

71. To perform transformation of thermal energy to work.

112. Recognize how the thermodynamic processes happen.
113. List the various cycles associated with thermodynamic
) processes.
el e 114. Summarize what is meant by a reversible cycle.

Outcomes 115. Discuss the reaction and thermodynamic processes in
reversible cycles.
116. Define the equation of state.
Balel) ladll ol y5ea 117. Define the first law of thermodynamics and its applications.
dewwlyd) 118. Define the second law of thermodynamics and its
applications.
119. Discuss the throttling process of gases.
120. Discuss the Enthalpy.
121. Explain the Entropy in thermodynamics.

Indicative content includes the following.

Part A — Thermodynamics Laws and Thermodynamic processes

Zeroth Law of Thermodynamics, Gas laws, Ideal gases and Real gases,
Mechanism of heat transfer, Applications of first Law of Thermodynamics
on Thermodynamic Processes. [20 hrs]

Indicative Contents

Part B — Transformation of thermal energy to work
dolinY ©bgisal

Reversible processes, Carnot cycle, Otto cycle, [20 hrs]

Part C — Second Law of Thermodynamics

Entropy, Applications of second law of Thermodynamics on Isolated
systems, Applications of second law of Thermodynamics on non-Isolated
systems, Free energy function [20 hrs]
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Learning and Teaching Strategies

sl g aleil) il i

The interactive teaching and learning strategies. The strategies aim to
promote critical and reflective thinking, research and evaluation skills that
will help students to take positive action to protect, enhance and advocate
for their own and other’s health, wellbeing and safety. Students use

Strategies personal and social capability to work collaboratively with others in
learning activities, to appreciate their own strengths and abilities and
those of their peers and develop a range of interpersonal skills such as
communication, negotiation, team work, leadership and an appreciation of
diverse perspectives.

Student Workload (SWL)
luall Al Jasll

Structured SWL (h/sem) Structured SWL (h/w)

Juadll I CIlall elasiall bl Jozxdl 64 bee gl JUal) @atiall gyl Josell 4

Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4

Jeadl! s LIlal) plasiall ae guhll oo e el JUall latiall g2 gwlydl Jol

Total SWL (h/sem)

i)l I3 Il SI1 guyll o 125

Module Evaluation
Al Hall Balall ass
Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 59,11 LO#1,2,3,7and 10
Formative Assignments 3 10% (10) 4,6,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10

Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7

assessment Final Exam 4hr 50% (50) 16 All

Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
kil Gc}.w\)\ zleall

Material Covered

Week1 | Fundamental Concepts, Heat and Temperature

Week 2 | Zeroth Law of Thermodynamics, Gas laws

Week 3 | Ideal gases and Real gases, Mechanism of heat transfer

Week 4 | Heat capacity of matter, First law of Thermodynamics

Week5 | Applications of first Law of Thermodynamics on Thermodynamic Processes

Week 6 Polytropic Processes

Week 7 | State Equations of gases

Week 8 | Transformation of thermal energy to work

Week 9 | Throttling process of gases

Week 10 | Enthalpy

Week 11 | Entropy

Week 12 | Second Law of Thermodynamics

Week 13 | Applications of second law of Thermodynamics on Isolated systems

Week 14 | Applications of second law of Thermodynamics on non-Isolated systems

Week 15 | Free energy function
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Delivery Plan (Weekly Lab. Syllabus)

ofRall e gl el

Material Covered
Week 1 Lab 1: The electric equivalent heat
Week2 | Lab 2: Ll 38 yhay e ll 4y ) jad) Aaidll (8
Week 3 Lab 3: Jleai¥) ddadi (pas
Week4 | Lab 4: 2,ull (8 s o538
Week 5 Lab 5: 4l s ddla I 40l 5 S) ddUall J ga
Week 6 Lab 6: s sl aaail) Jalaa sl

Learning and Teaching Resources

u.u..g)ﬂ\} ?L:d\ JJLLA.A

Available in the
Text
Library?
dizyS Bl e dmol.d  chealiologall .1
Required Texts Yes
danl> A (yians> CMB WO e U,gl.)\g.aﬂl ol .2
Recommended Texts yes
2012 L.
Grading Scheme
Group Grade BERC:i Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
B - Very Good [BEgeve 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al 08) cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
m\‘).ﬂ\ 3aldl) Q\AJ&M

Module Title Thermodynamic and Statistical Module Delivery
Module Type C X Theory
Module Code Phys 24111 X Lecture

X Lab
ECTS Credits 5 .

O Tutorial

125 O Practical

SWL (hr/sem)

O Seminar
Module Level 2 Semester of Delivery 4

Administering Department

Physics. Dept.

College

College of Science

Module Leader

Hadey K. Mohamad

e-mail

hadey.mohamad @mu.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail

Peer Reviewer Name e-mail

Scientific Committee Approval

Date PP 10/06/2023 Version Number 1.0

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module

Phys 2307

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

LolanYl Olgisally platll g5l g Ayl Bkl L3l

72. To develop problem solving skills and understanding of discrete
and continuous probabilities through the application of techniques.

Module Aims 73. To understand binomial distribution, deviation and dispersion
from a given problem.

74. This course deals with the basic concept of statistical physics.

75. This is the basic subject for all statistical distributions.

76. To understand Maxwell-Boltzmann distribution and classical
distribution function problems.

77. To perform Bose-Einstein statistics, Fermi-Dirac statistics, and

Gyl Baladl CBlua]

their applications.

122. Recognize how binomial distribution works in statistical
) equilibrium.
el e 123. Describe Discrete and continuous probabilities.

Outcomes 124. List the various terms associated with probability theory.
125. Summarize what is meant by deviation or dispersion.
126. Discuss Energy Levels, Macrostates and Microstates.

8aled) @laill Wlry3ea 127. Define the phase space.

dewwlyd) 128. Identify Maxwell-Boltzmann statistics and its applications.
129. Identify Bose-Einstein statistics and its applications.
130. Identify Fermi-Dirac statistics and its applications.
131. Discuss the various functions of Thermodynamics.

Indicative content includes the following.

Part A - Statistical definitions and Binomial distribution

Discrete and continuous probabilities, problems, deviation, dispersion,
binomial distribution law. [15 hrs]

Part B — Maxwell-Boltzmann Statistics and Its applications

-Maxwell-Boltzmann distribution, classical distribution function,

Indicative Contents Helmbholtz free energy, internal energy, Entropy [15 hrs]

) Part C — Bose-Einstein Statistics
dolinyY wbgisal

- Bose-Einstein distribution, and Evaluation of Bose-Einstein distribution
function, applications [15 hrs]
Part D — Fermi-Dirac Statistics

- Fermi-Dirac distribution, Evaluation of Fermi function, applications
[15 hrs]
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Learning and Teaching Strategies

sl g aleil) il i

The interactive teaching and learning strategies. The strategies aim to
promote critical and reflective thinking, research and evaluation skills that
will help students to take positive action to protect, enhance and advocate
for their own and other’s health, wellbeing and safety. Students use

Strategies personal and social capability to work collaboratively with others in
learning activities, to appreciate their own strengths and abilities and
those of their peers and develop a range of interpersonal skills such as
communication, negotiation, team work, leadership and an appreciation of
diverse perspectives.

Student Workload (SWL)
luall ) Al Jasll

Structured SWL (h/sem) Structured SWL (h/w)

Juadll I CIlall elasiall bl Josxdl 63 bee gl IUal) @atiall gyl Joell 4

Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4

o] IO Il latiall gt (gubyll Ja) b grasl I zzall e gl Jaonl

Total SWL (h/sem)

Jradl! U5 CIUall JSI1 gubylll Jasell 125

Module Evaluation
sl Hall Balall avs
Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,
Quizzes 3 10% (10) 59, 11 LO#1,2,10and 11
Formative Assignments 3 10% (10) 3,7,12 LO#3,6,10and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10

Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7

assessment Final Exam 3hr 50% (50) 16 All

Total assessment 100% (100 Marks)

113




Delivery Plan (Weekly Syllabus)

@bl e ) Zleiall
Material Covered
Week1 | Statistical definitions
Week 2 | Statistical equilibrium
Week 3 | Binomial distribution
Week 4 | Deviation, Dispersion
Week5 | Energy Levels, Macrostates and Microstates
Week 6 | Maxwell-Boltzmann Statistics, Classical distribution function
Week 7 | Phase Space
Week8 | Applications of Maxwell-Boltzmann Statistics, Derivation of properties of ideal gas
Week 9 | Molecular velocities distribution, Derivation of barometric equation
Week 10 | Specific heat capacity of diatomic gases
Week 11 | Bose-Einstein statistics, Bose-Einstein distribution function
Week 12 | Applications of Bose-Einstein statistics, Photonic gas
Week 13 | Wien displacement law, Fermi-Dirac statistics
Week 14 | Fermi-Dirac distribution function
Week 15 | Applications of Fermi-Dirac statistics, Electron gas
Learning and Teaching Resources
o J.Jﬂ\ 9 (‘Ja_'m JJLAA
Available in the
Text
Library?
uaay) diiliall g @) jlall aus al) 4y ety
Required Texts ) Yes
and) o paall a0 Gl ae (ald il
Statistical Physics Tony Guenault Lancaster
Recommended Texts | Un., UK. 1995 No

114




Grading Scheme

Group Grade BERC:i] Marks (%) | Definition

A - Excellent Il 90 - 100 Outstanding Performance

B - Very Good [BEgeve 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good BVES 70-79 Sound work with notable errors

D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A eoll W) wsly | (45-49) More work required but credit awarded
(0-49) F - Fail )y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information
Sl 5l 5L} e shaa

Module Title Mathematics Il Module Delivery
Module Type B X Theory
Module Code COS 2314 X Lecture
ECTS Credits 6 X Lab

150 L] Tutorial
SWL (hr/sem) [ Practical

L] Seminar

Module Level 2 Semester of Delivery 3
Administering Department Physics. Dept. College College of science
Module Leader Muwafaq Fadhil Jaddoa e-mail muwafagfi@mu.edu.iq

Module Leader’s Acad. Title

Assist. Professor

Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

PP 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

COS 1212

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl B3l Ll

5. To provide a modern introduction to calculus.

Module Aims 6. To understand Functions of two or more variables are studied from verbal,
) numerical, visual, and algebraic points of view.

Ayl B3ledl Sluia 7. This course deals with the basic concept Double and triple integrals and how
are used to compute probabilities, surface areas, and volumes.

8. To understand Types of sequences and series and methods to solve their

problems.

5. The material on derivatives is covered in part A in order to give students
more time to get used to the idea of a derivative as a function.

Module Learnin . ) . . .
g 6. Functions of two or more variables are studied from verbal, numerical, visual,

Outcomes and algebraic points of view.

7. The area problem, volume, and the distance problem serve to motivate the
Bolal) alatl] ol ys definite integral.
duwnlyd) 8. The convergence tests have intuitive justifications (see page 759) as well as

formal proofs. Numerical estimates of sums of series are based on which test
was used to prove convergence.

Part A — Partial Derivatives

Functions of Several Variables, Domains and Ranges, Functions of Two Variables,
Functions of Three Variables, Exercises, Partial Derivatives of a Function of Two
Variables, Second-Order Partial Derivatives, The Mixed Derivative Theorem, Partial

Derivatives of Still Higher Order, Exercises, The Chain Rule. [15 hrs]

Part B- Multiple Integrals

Double and lterated Integrals over Rectangles, Double Integrals, Double Integrals as
Volumes, Fubini’s Theorem for Calculating Double Integrals, Evaluating Iterated
Integrals, Evaluating Double Integrals over Rectangles, Double Integrals over
Bounded, Nonrectangular Regions, Finding Limits of Integration, Properties of Double

Integrals, Area by Double Integration, Exercises. [15 hrs]

Part C- Triple Integrals in Rectangular Coordinates: Triple Integrals, Finding Limits of

Integration in the Order dz dy dx, Average Value of a Function in Space, Exercises,

Masses and First Moments, Moments of Inertia. [15 hrs]

Part D — Infinite Sequences and Series

Sequences, Representing Sequences, Convergence and Divergence, Calculating Limits

of Sequences, Infinite Series, Geometric Series, The nth-Term Test for a Divergent
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Series, Combining Series, Exercises, alternating Series. Power Series and

Convergence, The Radius of Convergence of a Power Series. [15 hrs]

Learning and Teaching Strategies

palatll 5 aladl) laasd) yid

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
lUall ol jall Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
daddl U3 Ul eliizall gl Jos) 63 L sl (Ul il gyl Joso) 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
diadl I3l LIl elaziadl p gohyldl Josd! be gl lall platiall p& (guhld] Jodl
Total SWL (h/sem) 150
Jradd] I3 CIUall S gyl Jasd!
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Module Evaluation
:\:\u\_)ﬂ\ 3aldl) e:).xsf\

Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 3,6,10 LO#1,2,6,10and 11
Formative Assignments 3 10% (10) 2,,7,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Functions of Several Variables, Domains and Ranges, Functions of Two Variables, Functions of Three

Week 1
Variables, Exercises
Partial Derivatives of a Function of Two Variables, Second-Order Partial Derivatives, The Mixed
Week2 Derivative Theorem, Partial Derivatives of Still Higher Order, Exercises, The Chain Rule.
Double and Iterated Integrals over Rectangles, Double Integrals, Double Integrals as Volumes,
Weelc3 Fubini’s Theorem for Calculating Double Integrals
Week 4 Evaluating Double Integrals over Rectangles, Double Integrals over Bounded
Week 5 Nonrectangular Regions, Finding Limits of Integration
Week 6 Properties of Double Integrals, Area by Double Integration, Exercises.
Week 7 Triple Integrals, Finding Limits of Integration in the Order dz dy dx,
Week 8 Average Value of a Function in Space, Exercises
Week 9 Masses and First Moments, Moments of Inertia.
Central Dark Spot in Newton’s Rings, Localized Fringes, Theory of Newton’s Rings: Radius of the
Weelc10 Bright and Dark Rings, Determination of the Wavelength of Light a Plano-Convex Lens
Week 11 | Sequences, Representing Sequences, Convergence and Divergence
Week 12 | Calculating Limits of Sequences, Infinite Series,
Week 13 | Geometric Series, The nth-Term Test for a Divergent Series, Combining Series,
Week 14 | Alternating Series. Power Series and Convergence
Week 15 | The Radius of Convergence of a Power Series
Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources

U‘“:.’Jﬂ\} (Jd\ JJLAA

Available in the
Text
Library?
Required Texts CALCULAS, George B. Thomas, Pearson Education, Inc, 2014 Yes
Recommended Texts CALCULAS, James Stewart, Cengage Learning, 2012 No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good I s 80-89 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory ugie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl u8) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

duwoly I Boladl Cano g 73 g0

computer 11 olwl>

Module Information

4\:\.“:\_)35\ salall &LLQ)S:_A

Module Title Computer Science 11 Module Delivery
Module Type B X Theory
Module Code UOM 2415 X Lecture

X Lab
ECTS Credits 4 .

O Tutorial

O Practical
SWL (hr/sem) 100

O Seminar
Module Level 2 Semester of Delivery 4
Administering Department physics College Science
Module Leader | Saleh .A Lazam e-mail sala@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Msc.
Module Tutor - e-mail -
Peer Reviewer Name - e-mail --
Scientific C ittee A |
Dca':: B 10/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Al 5l o) gall ae A8Dlal

Prerequisite module

UOM 1104

Semester

first

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5L5 g Ayl B3l LIl

Module Aims

dulyud) Baledl Colual

this module aims to equip the learner with the ability to thoughtfully apply
computational tools when solving real-physics problems. This module aims to impart
to the learner fundamental skills in Microsoft Excel for dealing with large amounts of
data, and the ability to critically self-evaluate the way they apply these skills. They will
learn to identify problems and design solutions, while also developing a critical
awareness of the merits and limits of their methods, thereby empowering them to
make better-informed decisions and to reason effectively in a variety of contexts
.Microsoft Excel enables users to format, organize and calculate data in a
spreadsheet. By organizing data using software like Excel, data analysts and other
users can make information easier to view as data is added or changed. Excel contains
a large number of boxes called cells that are ordered in rows and columns. Data is
placed in these cells.

Module Learning
Outcomes

dalel ‘da.ﬁl Ol
Ay

e At the end of the module, learners will be able to:

e Enter data in worksheets and navigating worksheets

e Use formulas and functions to get data summaries using formula libraries
e Enhance worksheets by formatting cells and worksheets

e Create theme based chart to give a visual feel of data

e Edit worksheets in preparation for printing with page setup

o Get data from external sources

e Use filters and grouping to organise and summarise data

Indicative
Contents
dalany Yl Obgiseall

Indicative content includes the following.

Principles of Spreadsheets

After completing this module, the learner will be able to demonstrate an understanding of the
principles of spreadsheets. Define spreadsheet in terms of its purpose and use

Name examples of spreadsheet programs Provide examples of spreadsheets that can be
produced using a spreadsheet application Explain the benefits of using a spreadsheet
application for producing and working with spreadsheets

Identify and describe the properties of a spreadsheet in terms of its purpose and use

Work within organizational standards and procedures with MS Excel

Module 2: Getting Started with Excel

If you are new to Excel and spreadsheets in general, the vast array of features and controls
can seem quite daunting. However, once we cover the workings of a spreadsheet and how to
deal with the basics, you will be well on your way to becoming an expert in Excel.

Open Microsoft Excel: Identify the elements of the Excel interface .Create a basic worksheet §
Navigation options.Save and close spreadsheets and excel .Use the help system in Microsoft
Excel

Module 3: Performing Calculations: One of the most powerful features in Excel is the ability to
perform real-time calculations on data within workbooks. Using these powerful features
allows you to save time and reduce errors when trying to calculate complex and simple
equations.Create formulas in a worksheet . Demonstrate practices to ensure the integrity of
the data

Module 4: Modifying a worksheet: One of the most basic and common tasks that you will
complete using Excel is modifying the contents of your worksheets. This topic covers various
tools that you can use to work with the data in your worksheets in the most efficient ways
possible. Manipulate data. Insert, manipulate, and delete cells, columns, and rows

Search for and replace data.

Module 5: Formatting a Worksheet: Excel contains many of the text formatting tools that you
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might be familiar with from other Microsoft Office applications. In this topic, we will learn
about a variety of different font options, as well as how to use the Format Painter, the mini
toolbar, and more. Modify fonts. Add borders and colors to cells. Apply number formats
Align cell contents .Apply cell styles.

Module 6: Check and print the spreadsheet: It is often the case that printouts of your
workbook (or parts of your workbook) will be required for one purpose or another. In this
topic, we will explore how to check for spelling and grammar and use the printing
functionality in Excel. Check spelling and grammar in spreadsheet. Define the basic page
layout for a workbook. Refine the page layout and apply print options

Module 7: Customizing the Excel Environment: In this lesson, you will begin examining how to
customize Microsoft Excel 2016 to suit your specific needs. Customize general, language,
formula, proofing, and saving options. Use Excel’s version control features.Customize the
ribbon and the Quick Access toolbar. Customize the functionality of Excel by enabling add-ins
Customize advanced and Trust Center options

Module 8: Solve a problem using a Spreadsheet

After completing this module, the learner will be able to prepare and produce a spreadsheet
to provide a solution to a given problem. Ensure that the spreadsheet produced addresses the
given problem. Work with MS Excel .Adjust settings to customise the view and preferences of
the spreadsheet

Module 9: Creating Advanced Calculations. In this lesson the learner will learn how to create
advanced calculations, working with Range Names, formulas and functions. Apply range
names. Use MS Excel to apply formulae to provide alternative solutions to the given problem
.Insert Functions in a Worksheet

Module 10 : Organizing Worksheet Data with Tables

Tables allow you to use Excel’s powerful organizational capabilities without modifying the
data itself. Create and modify tables. Use subtotal features and database functions

Module 11: Visualizing Data with Charts . While pure data can be analyzed by those familiar
with this data and the tools that Excel provides, sometimes you need graphical assistance to
help interpret it. Create charts .Modify and format existing charts .Create a trend line

Create advanced charts

Module 12: Inserting Graphics: While the default appearance of your worksheets can be quite
plain, Excel offers you access to a variety of graphical objects that you can use to enhance
their visual appeal. Insert and modify graphical objects .Layer and group graphic objects
Incorporate SmartArt into your workbooks

Module 13: Apply formatting and special effects You can help improve the readability of a
worksheet by applying different types of formatting. Use MS Excel to apply formatting and
special effects applicable to the given problem Manage themes. Utilize International Symbols
Module 14: Auditing Worksheets. In this lesson you will learn how to evaluate formulas,
troubleshoot invalid data and work with the trace cells feature. Use MS Excel to evaluate a
spreadsheet to comply with the given problem Trace cells . Troubleshoot invalid data and
formula errors. Watch and evaluate formulas .Create Scenarios. Perform a What-If Analysis
Module 15: Working with Multiple Worksheets. After completing this module, the learner will
be able to work with multiple worksheets to suit the solution to the given problem. Format
worksheet tabs.Manage worksheets. Manage the view of worksheets and workbooks

Work with Page Breaks. Printing Large Worksheets)

Module 16 : Enhancing Workbooks Your workbooks can be customized in a number of
different ways. In this topic you will learn how to customise in more ways.Customize
workbooks Create and use templates Protect files

Module 17: Automating Worksheet FunctionalityThis section looks at speeding up repetitive
tasks such as adding automatic worksheet functionality to spreadsheet

Module 18: Analysing and Presenting Data This section looks at analysing data and presenting
data in an easy to understand manner.
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Module 19: Import and Export Data This section looks at importing and exporting data to and
from Excel.

Module 20: Managing Large Workbooks After completing this module, the learner will be able
to consolidate, link and sort data within spreadsheets.

Learning and Teaching Strategies

sl g alail) il i

Select an Exercise or Problem and Copy Entirely It Into an Excel Worksheet

This avoids lost time with students inputting data, facilitates focusing on creating a
solution, and provides a template for students to learn how to develop a practical
approach to solve problems. | use Box cloud storage to save and share files with my
students. Be sure to synchronize your Box folders to your computer, so any changes
you make to the files are automatically updated in the link you provide your students.
Second Spend Extra Time in Class With Quick Tips and Techniques for Using Excel
Keep it simple, in my introduction classes my students only have to be able to add,
subtract, divide, multiply, copy, paste, save, and use absolute references. My class

Strategies
g structure is flipped, so | form groups for students to solve in-class assignments. This
allows students to help each other and frees me to walk around and work with
groups and individual students.
Spend Brief Periods of Class Time on Time on How to Use Excel in the In-Class
Assignments There are short presentation in data show.
| set up my in-class activities with the key data already input so students can focus on
using Excel to work out the solution and we spend the majority of class time
discussing what the answer means. Most often, a student is not required to enter any
numbers in the in-class assignment, manipulate data.
Student Workload (SWL)
B sl ) Jaall

Structured SWL (h/sem) Structured SWL (h/w)

duad)l P LIl @latiad) (guhydl Jos! 48 b grand LIl @laiiall @bl Jod! 3

Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3

Jadll P Jlall plaiadl pe (gl Jos! b gl Il plaziall e (ol Jadl

Total SWL (h/sem) 100

L,L,a.b.]\ d}l> @w L“,SJ‘ gwb..ﬂ‘ J.Az.“
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Module Evaluation
:\:\...n\_)ﬂ\ 3aldl) &'\.153

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10
Formative Assignments
assessment Projects / Lab. 1 30% (10) Continuous
Report
Summative Midterm Exam 2 hr 10% (10) 10
assessment Final Exam 2hr 50% (50) 16
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
ofRall e ) gl
Material Covered
Week 1 Lab 1: Learn Basic Excel operations and functions
Week 2 Lab 2: Excel Basics introduction
Week 3 Lab 3: Excel Basic operations and functions (mathematical)
Week 4 Lab 4: Excel Basic operations functions (filtering, lookup, etc.)
Week 5 Lab 5: Excel Charts 1
Week 6 Lab 6: Excel Charts 2
Week7 | Lab 7: equations in Excel
Week8 | Lab 8: functions in Excel
Week9 | Lab 9: logic in Excel
Week 10 | Lab 10: logical functions
Week 11 | Lab 11 : practice logical functions
Week 12 | Lab 12: large datasets
Week 13 | Lab 13: data tables
Week14 | Lab 14 : problem solving
Week 15 Lab 15 : Excel review

Learning and Teaching Resources
WJJﬂ\J e&:ﬂ\ J.JL.A.A

Text

125

Available in the




https://www.sgul.ac.uk/about/our-professional-

services/information-services/library/documents/training-

Required Texts Yes/online
manuals/Excel-Fundamentals-Manual.pdf
https://adminfinance.umw.edu/tess/files/2013/06/Excel-

Recommended Texts Manuall.pdf Yes/ online

https://www.trainingconnection.com/resources/excel.php

Websites
Grading Scheme

Group Grade easll Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [BEgevE 80 -89 Above average with some errors
(S:(;:(iels;o()iroup C - Good SVes 70-79 Sound work with notable errors

D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgado 50-59 Work meets minimum criteria
Fail Group FX - Fail (A leadl W) sl | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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https://www.sgul.ac.uk/about/our-professional-services/information-services/library/documents/training-manuals/Excel-Fundamentals-Manual.pdf
https://www.sgul.ac.uk/about/our-professional-services/information-services/library/documents/training-manuals/Excel-Fundamentals-Manual.pdf
https://www.sgul.ac.uk/about/our-professional-services/information-services/library/documents/training-manuals/Excel-Fundamentals-Manual.pdf
https://adminfinance.umw.edu/tess/files/2013/06/Excel-Manual1.pdf
https://adminfinance.umw.edu/tess/files/2013/06/Excel-Manual1.pdf
https://www.trainingconnection.com/resources/excel.php

MODULE DESCRIPTION FORM

Module Information
4\:\.“:\_)35\ 3alall &LLQ)S:_A

Module Title Engllsh Language 111 Module Delivery
Module Type B X Theory
Module Code UOM 3517 X Lecture

X Lab
ECTS Credits 3 .

O Tutorial

75 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 5
Administering Department Physics. Dept. College College of science
Module Leader Firas Faeq K. Hussain e-mail firas.f@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor --- e-mail ---
Peer Reviewer Name - e-mail -
Scientific C ittee A |
Dca':: B 01/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Al 5l o) gall ae A8Dlal

Prerequisite module

UOM 2316

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

The student will gain knowledge on how to communicate ideas clearly and

appropriately in academic English, both orally and in writing. A strong

command of the English language can help you get good grades and will
be very helpful in your future profession. Students will focus on the
following areas:

Module Aims 1. Students will be able to use language effectively in a variety of
contexts, including informal emails, academic essays, and research
papers.

2. Students will be able to read and understand a variety of texts,
including academic articles, news articles, and literary works.

3. Students will be able to use critical thinking skills to analyze and
evaluate texts.

4. Students will be able to write clear and concise arguments.

5. Students will be able to communicate effectively in both oral and
written forms.

Gyl 8oLl Colua]

By the end of the module, students will be able to:

Module Learning _
1. Write an informal email that is clear, concise, and error-free.

Outcomes 2. Read and understand an academic article and identify the main points
of the argument.
3. Analyze a news article and identify the author's point of view.
8alel) @datdl Ol y3eo 4. Write a research paper that is well-organized, supported by evidence,
Ay and free of errors.

5. Give an oral presentation that is clear, concise, and engaging.

Indicative content includes the following.

Part A -
Introduction to English language, Language for writing (an informal email), Reading
(Reading methods) [5 hrs]

Language for writing (synonyms and antonyms), Reading (A musical cure, A new

Vaccine) [5 hrs]

Indicative Contents
ol Y wbgisall Language for writing (skimming and scanning), Reading (antonyms from prefixes) [5

hrs]

Language for writing (meaning of from content), Reading (identify reading message)
[5hrs]

Revision problem classes [5 hrs]
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Part B —
Language for writing (avoiding repetition), Reading (purpose and audience). [10 hrs]
Language for writing (suffixes and prefixes), Reading (making notes, interpreting

meaning). [5 hrs]

Language for writing (noun/verb+ preposition, using numbers), Reading (using

original sources). [5 hrs]

Language for writing (adding extra information, organizing ideas), Reading

(discussion). [5 hrs]

Revision problem classes [3 hrs]

Learning and Teaching Strategies

a5 alaill ilasi) yin)

Strategies

e Active learning: Active learning is a type of learning where students
are actively engaged in the learning process. This can be done through
activities such as group work, discussion, and hands-on activities.

o Differentiation: Differentiation is a teaching strategy that allows you to
meet the individual needs of your students. This can be done by
providing different levels of difficulty for assignments, offering choices,
and using a variety of teaching methods.

e Scaffolding: Scaffolding is a teaching strategy that provides support for
students as they learn new material. This can be done by providing
hints, providing examples, and breaking down tasks into smaller steps.

o Feedback: Feedback is essential for student learning. It can be
provided through written comments, oral feedback, or peer feedback.

e Assessment: Assessment is used to measure student learning. It can be
used to inform instruction, provide feedback to students, and make

decisions about student progress.
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Student Workload (SWL)
Calall a5l Jas)

Structured SWL (h/sem) Structured SWL (h/w)

Jeail) UM el elaziall oyl Jox! 48 e gl JUall elatiall (ol Jazd! 3
Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 2
el I3 LIl elaziadl p gelyldl Josdd! be gl CIUal) platiall p& (geyld] ol

Total SWL (h/sem)

dnad)l I Il L",J&Jl *hdl Jod! 7>
Module Evaluation
Al Hall Balall anass
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6,7and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall
Material Covered

Week 1 Language for writing (an informal email)

Week 2 Reading (Reading methods)

Week 3 Language for writing (synonyms and antonyms)

Week 4 Reading ( A musical cure, A new Vaccine)

Week 5 Language for writing (skimming and scanning)

Week 6 Reading (antonyms from prefixes)

Week 7 Language for writing (meaning of from content)

Week 8 Reading (identify reading message)

Week 9 Language for writing (avoiding repetition)
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Week 10 | Reading (purpose and audience)
Week 11 | Language for writing (suffixes and prefixes)
Week 12 | Reading (making notes, interpreting meaning)
Week 13 | Language for writing (noun/verb+ preposition, using numbers)
Week 14 | Reading (using original sources)
Week 15 | Language for writing (adding extra information, organizing ideas)
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Diaall e ) mleiall
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
w}.ﬂb ?L.ﬂ\ )JLAAA

Available in the

Text
Library?
Principles of laser
Required Texts Yes
Copyright Year: 2010
Laser Fundamentals
Recommended Texts No

Copyright Year: 2004

Websites

https://link.springer.com/book/10.1007/3-540-12305-9
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Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Module
Code Course/Module Title ECTS Semester
UOM 3517 English Language III 3 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 27
Description
This section includes a description of the module, 100-150 words
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MODULE DESCRIPTION FORM

Module Information
4\:\.“:\_)35\ 3alall &LLQ)S:_A

Module Title Laser Physics 11 Module Delivery
Module Type C X Theory
Module Code Phys 36120 X Lecture

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Physics. Dept. College College of science
Module Leader Firas Faeq K. Hussain e-mail firas.f@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor --- e-mail ---
Peer Reviewer Name - e-mail -
Scientific C ittee A |

S SO AT 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN L) ) 3 sall ae 28D

Prerequisite module Phys 35016 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Aim of this module is to provide students with a comprehensive

understanding of the physics of lasers. This includes:

78.To provide students with a comprehensive understanding laser
classification.

oyl 8oLl Colua 79. To enable the student to take a comprehensive look about different
types of lasers

80. Understand the different types of laser applications.

81. to provide a thorough grounding in laser hazard knowledge

82. As well as developing the conceptual framework the course also aims
to give a sound perspective of laser safety

Module Aims

The student will have acquired:

132. Comprehensive knowledge about laser classification.

133. A conceptual understanding of such important aspects,
including of recent developments, concerning: solid-state lasers
(including ruby and Nd-YAG) laser, Gas lasers (including He-Ne and

Module Learning

Outcomes ) i
C0O2), Chemical lasers, semiconductor lasers, and other types of lasers
(including fiber and FEL lasers).
Bolodd @)l Coloryen 134. An ability to understand different types of laser applications
Ayl includes: industrial, medical, military, and scientific research
i applications.
135. A thorough grounding in the principles of laser hazards.
136. Describe the laser safety factors and how they effect on human
organs.

Indicative content includes the following.

Part A — Classifications of Laser
Introduction- types of classifications, comparison between laser and traditional light
by properties.

Different Classifications— classification according to active medium, classification

. L. i issi i lassification rdin laser . [10 hrs

Indicative Contents according to emission duration, classification according to laser output. [ ]
&3.)[.«3:_)}” ng}z:y.dl

Laser Classes — class1, class2, aclass3a, class3b, class4. [5 hrs]

Part B — Types of Laser

Solid-State Laser- ruby laser, pumping method, energy levels, applications, Nd-YAG

laser, properties of YAG crystal, pumping method, applications. [5 hrs]
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Gas Laser- groups of gas lasers, He-Ne laser, active medium, pumping method,
energy levels, applications, CO, laser, characteristics, pumping method, cooling

technique, applications. [5hrs]

chemical Laser- historical background, HF laser, pumping method, energy levels,

applications. [5 hrs]

Semiconductor Laser- general introduction to semiconductor technology, principle
recombination radiation, diode laser, theory of operation, types of diode lasers,

optical system, applications. [5 hrs]

Revision problem classes [5 hrs]

Part C — Laser Applications

Industrial applications- types of industrial applications, Accurate measurements,
Straight line marking or plan of reference, Marking a reference plane for
construction, Material processing, Cutting, Welding, Laser Welding Process, active

medium. [10 hrs]

Medical applications- types of medical applications, lasers in medical surgery,
Advantages of Laser Surgery, Lasers in ophthalmology, Lasers in Diagnostic Medicine.
[5 hrs]

Other types of laser applications- military application, daily applications, scientific

research applications. [5 hrs]

Part C — Laser hazards and safety

Laser Safety— Maximum Permissible Exposure, Nominal Hazard Zone, Biological
Effects, Skin effects. [10 hrs]

Laser Hazards Factors— Non-Beam Hazards and Controls, Electrical Hazards, Fire

Hazards, Explosion Hazards, Collateral radiation. [ 5 hrs]

Learning and Teaching Strategies

sl g aleil) il i

Strategies

Laser physics is a complex and challenging subject, so it is important to use a
variety of learning and teaching strategies to help students learn the material.

Some effective strategies include:
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Lectures: Lectures can be a good way to introduce students to the basic
concepts of laser physics. However, it is important to keep lectures engaging
and interactive, and to provide students with opportunities to ask questions.
Group work: Group work can help students to learn from each other and to
develop their problem-solving skills. Group projects can be used to give
students the opportunity to apply their knowledge to real-world problems.
Assessment: Assessment is an important part of any learning process. It is
important to assess students' understanding of the material on a regular
basis, and to provide feedback to help them improve their learning.

Assessment can be done through quizzes, exams, and other methods.

Student Workload (SWL)
<luall ‘é.;.u\ DAl Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Jnadll I LIl elazial gyl Josxd! 7 Lee gl (Il @latiall gyl Josnll 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
diadl I3l LIl elaziadl p gohyldl Josd! bee gl lal) platiall p& (guhld] ol
Total SWL (h/sem)
et s CIlall SI1 (gl Joell 150
Module Evaluation
A Hal) Balal) PRtLY
Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,5,12 LO#3,4,6,9and 11
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1 Types of laser output (C.W and pulses)
Week 2 Laser Types and classifications
Week 3 Sold-state lasers (ruby and Nd-YAG lasers).
Week 4 Gas laser (CO, and He-Ne lasers).
Week 5 Chemical lasers (HF and Ol lasers).
Week 6 Semiconductor lasers (Diode lasers).
Week 7 Laser Diode.
Week 8 Other types of lasers (Fiber and FEL lasers).
Week 9 Laser Applications, Industrial Applications.
Week 10 | Medical Applications.
Week 11 | Military applications.
Week 12 | Daily applications.
Week 13 | Laser safety
Week 14 | Estimation of safety factors
Week 15 | Hazard sources.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
idall e ) mlgiall
Material Covered
Week 1 oAl Sl ) i) Ay o) 5 Ay e
Week 2 ]l QUaginy) 5 jalda (guiat g Al jo 4y s
Week 3 Sl s gl sy gfw,)“u‘ Al 3 4y S
Week 4 o gl s sall Jshall dlag) 5 3 saaldl B el Al )2 4 s
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Learning and Teaching Resources
WJﬂ\J fJ’—d\ _)JL.AA

Available in the
Text
Library?
Principles of laser
Required Texts ) Yes
Copyright Year: 2010
Laser Fundamentals
Recommended Texts No
Copyright Year: 2004

Websites https://link.springer.com/book/10.1007/3-540-12305-9
Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors

D - Satisfactory osgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 LaJ! 2409 CA}QJ

Module Information
4\:\.“:\_)35\ 3alall &LLQ)S:_A

Module Title Laser Physics | Module Delivery
Module Type C X Theory
Module Code Phys 35016 @ Lecture

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 5
Administering Department Physics Dept. College College of science
Module Leader Firas Faeq K. Hussain e-mail firas.f@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor --- e-mail ---
Peer Reviewer Name - e-mail -
Scientific C ittee A |

S SO AT 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester

139



mailto:firas.f@mu.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 g Ayl B3l Ll

Aim of this module is to give fundamental understanding of Laser Physics

by covering the following details

83. To provide students with a comprehensive understanding of the
physics of lasers.

84. To enable students to apply the principles of laser physics to a variety

Module Aims of real-world applications.

85. Understand how light interacts with atoms in excited states, and how
this can lead to stimulated emission and lasing.

86. To develop students about the physical theories regarding energy
levels.

87. Absorption and Emission of light, Einstein Relations, Population
inversion, Gain coefficient.

88. Theoretically design simple laser resonators.

89. Laser beam properties, Line width, Divergence, coherence, Brightness,
Focusing properties of laser

Gyl Baladl CBlua]

Upon completion of this course, students will be able to:

137. Apply the above to calculations on practical laser systems, such
as evaluating gain coefficients, threshold conditions, mode spacings
and pulse lengths in mode locked systems.

) 138. Explain the special properties of laser radiation compared to
Module Learning more conventional sources.

Outcomes _ o o _
139. Describe both qualitatively and quantitatively the propagation of

gaussian laser beams and their focusing, and calculate, from basic
principles, what laser power is needed to cut and ablate in various
8aled) @laill Wl y3ea applications.

dpnlydll
140. A thorough grounding in the principles and design of laser

resonators, particularly stable cavities. - An ability to analyze
quantitatively and design such cavities by using matrix techniques.

141. Describe both qualitatively and quantitatively the behavior of
lasers with intra-cavity devices (mode lockers, Q-switches etc.) and the
production of short, high intensity pulses.

Indicative content includes the following.

Part A — Laser Idea

Indicative Contents Introduction- The electromagnetic spectrum, wave description, historical preview,

Lol obgimedl | [10DS]

Lasing process — Bohr model of atoms, energy state (levels), Two, three, and four
laser schemes, photons and energy diagram, absorption of electromagnetic radiation,
Boltzmann distribution equation, population at thermodynamic equilibrium,
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population inversion. [10 hrs]

Pumping — optical pumping, pumping process, types of pumping. [5 hrs]

Processes between photons and atoms- stimulated emission, Einstein coefficients,

absorption, spontaneous, stimulated emission, [10 hrs]

Revision problem classes [5 hrs]

Part B — Laser System

Active medium- types of active medium. [5 hrs]

Optical Resonator- gain coefficient, threshold gain coefficient, resonator
configurations, plane-parallel resonator, concentric resonator, confocal resonator,

stable resonators, unstable resonators, stability condition. [15 hrs]
Properties Laser Radiation— monochromaticity, meaning of one color, directionality,
divergence angle, spot size measurement, power density, coherence, spatial

coherence, temporal coherence, brightness. [10 hrs]

Laser Modes — Types of laser modes, longitudinal modes, transverse modes. [5 hrs]

Learning and Teaching Strategies

pdail] g aladll Cibias) il

Strategies

Laser physics is a complex and challenging subject, so it is important to use a
variety of learning and teaching strategies to help students learn the material.

Some effective strategies include:

e Lectures: Lectures can be a good way to introduce students to the basic
concepts of laser physics. However, it is important to keep lectures engaging
and interactive, and to provide students with opportunities to ask questions.

e Group work: Group work can help students to learn from each other and to
develop their problem-solving skills. Group projects can be used to give
students the opportunity to apply their knowledge to real-world problems.

e Assessment: Assessment is an important part of any learning process. It is
important to assess students' understanding of the material on a regular
basis, and to provide feedback to help them improve their learning.

Assessment can be done through quizzes, exams, and other methods.
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Student Workload (SWL)
allall sl 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
Joadl S el siall subtl Ja 79 L gl I il abl oo 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5

i) I3 Ul elaziall pe gelydl Jazell

b gaesl CIlall @laiiall p& (bl Jaell

Total SWL (h/sem)

dnad)l I Il L”,J&Jl *hdl Jod! 150
Module Evaluation
Al Hall Balall anass
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7, 12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) Zleiall
Material Covered
Week 1 Historical review
Week 2 Bohr model of atoms
Week 3 Spontaneous and stimulated emission
Week 4 Laser idea
Week 5 Energy states (levels),
Week 6 Two, three, and four laser schemes
Week 7 Properties of laser beam
Week 8 Black body theory
Week 9 Einstein thermodynamic theory

142




Week 10

Stevan-Boltzman theory

Week 11 | Threshold gain coefficient
Week 12 | Pumping processes
Week 13 | Laser resonators
Week 14 | Laser modes
Week 15 | Types of laser modes
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
.» - SS L;cw\y\ G‘ . S\
Material Covered
Week1 | . nlll ¢ ladl dudulall 5 glaal) 3 jalla 4y s
Week2 | .l g ladl dalssy) 3 als Al jo 4y jas
Week3 | ._onlll gladil g ghaudl 3 jals dul jo 4 a3
Week 4 | o alll gladi 3 )08 (et &y S

Learning and Teaching Resources
w‘)dﬂ\‘j (,L_“d\ JJL.AA

Available in the

Text
Library?
Principles of laser
Required Texts Yes
Copyright Year: 2010
Laser Fundamentals
Recommended Texts No

Copyright Year: 2004

Websites

https://link.springer.com/book/10.1007/3-540-12305-9
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Grading Scheme

Group Grade el Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good I s 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good e 70-79 Sound work with notable errors

D - Satisfactory bugio 60 - 69 Fair but with major shortcomings

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Csly | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 LaJ! 2409 CA}QJ

Module Information

4\:\.“:\_)35\ salall &LLQ)S:_A

Module Title Scientific Research methods Module Delivery
Module Type B X Theory
Module Code COS 3506 & Lecture

X Lab
ECTS Credits 3 .

O Tutorial

75 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 5
Administering Department Physics. Dept. College College of science
Module Leader Rasha A. Hussein e-mail rasha.lasereng@mu.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date i 10/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Al 5l o) gall ae A8Dlal

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims

dulyud) Baledl Colual

dpalall A ylall o181 9 eladl Colial CJUall Casyns
Lf,l*!! Sl bl @lad 9 Cond| dimgins Ul Casyas
Lfl;ﬂj}g.é.ﬁ\ $oko 9 t.j““*‘” Edl bog i g @o;,)l bladll daday CIUall Casyas

w

Module Learning
Outcomes

dalel ‘d:.:JI Ol
dwly!

Pl meall (@ dodsuiundl Gldlaaall elaiall Gym O

Jeall Gl alin, guaiell plaiall egin Of

Gloghaadl e Jguadl jbas g plall Gl plaioll @ging By o
dradall L ) Uguogll elriall pging L3y O

229 9 Sluwhly dildl Gludl e Jolaidl 8)lge laiedl Byai O
029,

h B W N =

Indicative Contents
doli Y wbgisall

Clebu 6 :dadny, ralall Cagl) galsa Y gl

il ¢ alall Canlly ol )

Al s Jals 80 3l 5 ¢ alall Canll gl
el Canll ailias

i Dmaill g ¢ alall Canill g5

alall Cal 51 sgde

el aad) g

Al g caaldl Ciliaa

Clelu 6 1dadng, ralal) Eiad) galia ;Ll

cgalad) il e iy il

e dS Gy aill g cBasete S ey (alal) Cinl) ralie iy
liall alall Cin ) xgia paa daa]

bl Candl gt s Lgle 3 )

AdadSaY) ) Jsea sl 248
Adisall 3 S8l aaas

g szl Jld)

Sl o) sie

Gl yilan 5 A8l bl ) dral e

Clolu 6 sdady g o palall Eiad) 3 < sae) ¢ Bl

Clelu 10 :dadyg, dayl) dbd Alua sl

Cindl g gungn )
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Learning and Teaching Strategies

a5 alal) i) i

cddoadl (9 ,allg BBloeall i)l J Q?Aﬂ\;hAﬂ\(&A@&db)badl‘égsuﬂ|@¢bmﬂ

Strategies Exchange =3l gn wlasdl Jals «oglaill elaliCooperative Learning  «ad8dlg plgal!
experience
Student Workload (SWL)
<luall el Al Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Jnadll I CIlall elazial gyl Josxd! 33 Lo gl (Il @latiall gyl Josnll 2
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
el I3l LIl elaziadl p golyldl Josd! be gl Ual) platiall p& (gehll] ol
Total SWL (h/sem)
o)) I3 Ul S gyl Joonl! 7>
Module Evaluation
Aol Hall salal) anas
Time/Nu Relevant Learning
her Weight (Marks) Week Due PPN
Formative Quizzes 3 10% (10) 2,5,10 LO #3,6,7 and 10
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assessment Assignments 3 10% (10) 3,8,12 LO#3,4,6,10and 11
Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)la.ﬂ\ = Y GL@_LA\
Material Covered
Week 1 dole unlao
Week 2 (1) el el 50k
Week 3 (2) ol el 50 ke
Week 4 ‘eol,.ll Coed| ralio
Week 5 Pl Eoedl 8,55 slue
Week 6 (1) ol das deluo
Week 7 (2) codl das deluo
Week 8 Mid-term Exam
Week 9 el ol g
Week 10 dualall Bololl aaz Uelgd
Week 11 (1) Coxdl deluyo uelgd
Week 12 (2) el dsluo uclgd
Week 13 B9y Linegilly (gdaddl uclgd
Week 14 lgiuwgd9 Lgansy3 dybog ¢ azrlpally jolaall
Week 15 Preparatory week before the Final Exam
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Learning and Teaching Resources
WJﬂ\J fJ’—d\ _)JL.AA

Available in the
Text
Library?
Required Texts No
Recommended Texts S3gamall e Olow dze 0.1 2019 Pl ol ol No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

E\AM\JJM EJ\.AM LJ..;A} CJJAA

Module Information
Sl 5l 5L} e shaa

Module Title Thin film Module Delivery
Module Code Phys 3501 X Lecture

O Lab
ECTS Credits 4 .

O Tutorial

100 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 5
Administering Department Physics. Dept. Code College College of Science
Module Leader | Akeel Shaker Tuhaiwer e-mail Akeel. Almusawi@mu.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

Master

Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
IS S R 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN L ) 3 gall ae 48D
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

A03L5 HY) by simall g alail) il 5 dgud )l 3okl Calaa

Module Aims

JaudHall salal) Calaal

90. The study of the properties of matter in the form of thin films has
aroused the attention of physicists since the second half of the
seventeenth century.

91. Many theoretical studies have been conducted in this field.

92. Then the study of the practical side developed at the beginning of the
nineteenth century when semiconductors entered into practical
application.

Module Learning
Outcomes

gl oLl olal) s jie

142. Thin films have industrial and technical importance, as they are
included in most electronic applications if they are used in magnetic memory
devices, integrated circuits, transistors, rectifiers, and digital calculators.

143. Detectors, solar cells, and gas sensors. In addition to these multiple
applications, thin films have been used in optical applications, as they have
been used in reproduction and photographic devices, and as optical filters to
benefit from them in the manufacturing industry.

144, Photocells, reflective mirrors and anti-reflection.

Indicative Contents
Ll Y il giaal)

Indicative content includes the following.

Details include studying the history of thin films, knowing their types, methods of
measuring their thickness, optical and structural properties,26 hrs

studying physical and chemical deposition processes, and various applications of thin
films. 26 hrs

Learning and Teaching Strategies

a5 alaill ilasi) yin)

Strategies

Thin films are the most advanced technology in the manufacture of microelectronics
and contribute significantly to the study of semiconductors (semiconductors). They
are characterized by their small size, low costs, starting preparation and controlling
the physical and chemical space.

Student Workload (SWL)
luall =l Al Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
Jeaadll JMA lUall aliiiall ol 5l Jasl) 48 e saf lUall plaiall gl 5 Janl 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Jeaadll JMA llall aliiiall e syl Jaal Lo paud lUall liiiall e oasd i Jaal)
Total SWL (h/sem)

100

Juadl) JI& U ISl 5 Jas
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Module Evaluation
eyl 3ol api

Time/Nu Relevant Learning
. Weight (Marks) Week Due PPN

Quizzes 3 10% (10) 2,5,10 LO#1,2,6, and 10
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6and 11
assessment Projects / 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 Introduction, History of Thin Films
Week 2 | Types of thin films and their field of use, Thin-film interference
Week 3 Measure the thickness of thin films
Week 4 | Optical properties of semiconductors
Thin film applications, optical coatings. Optical Coatings, Photovoltaic, Semiconductor,
Week 5
Photo Electrochemical Cells (PEC), Photo Electrochemical Cells (PEC),
Week 6 | Optoelectronics, Flat Panel Displays, Data Storage, Super Capacitor, Gas Sensors
Thin film deposition processes, physical methods, Physical Vapor Deposition (PVD),
Week 7
Evaporation
Week 8 | Technology Sputtering method, lon plating
Week 9 Pulsed Laser Deposition Method
chemical methods, Chemical Vapor Deposition, Chemical bath (immersion) deposition
Week 10
(precipitation by chemical reactions)
Week 11 | Arrested Precipitation Technique, Anodic oxidation, Cathodic Deposition
Thin-film characterization techniques, Optical Absorption, X- Ray Diffraction (XRD)
Week 12
Technique
Week 13 | Study Raman Spectral
Week 14 | Scanning Electron Microscopy (SEM), Energy Dispersive Analysis by X-Rays Measurement (EDS)
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Week 15

Transport Properties, Atomic Force Microscopy (AFM)

Week 16

Preparatory week before the final Exam

WJﬂ\J fJ’—d\ _)JL.AA

Learning and Teaching Resources

Available in the

Text
Library?
Required Texts Yes
1. Thin Film Phenomena (K.L.Chopra)
2. Thin Film Deposition & Vacuum Technology by:
Recommended Texts stefen canon No

3. 3. University Physics (Frederick Bosch)

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ] ]
engineering
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent DLl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors

D - Satisfactory BEN) 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX - Fail (Adleall 28) il ;| (45-49) More work required but credit awarded
(0-49) F - Fail al (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.
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MODULE DESCRIPTION FORM
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Module Information

Sl 2l e il sheae

Module Title Physical Optics Module Delivery
Module Type C X Theory
Module Code Phys 36119 X Lecture
. 6 X Lab

ECTS Credits

O Tutorial

150

SWL (hr/sem) [ Practical

L] Seminar
Module Level 3 Semester of Delivery 6

Administering Department

Physics. Dept.

College College of science

Module Leader

Muwafaq Fadhil Jaddoa

e-mail muwafaqgfi@mu.edu.iq

Module Leader’s Acad. Title Assist. Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval .

- 10/06/2023 Version Number 1.0

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

Phys 35015

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll Z5L5 9 Ayl 8Ll Lol

Module Aims

dulyud) Baledl Colual

9. To develop problem solving skills and understanding of wave optics.

10. To understand light nature, waves superposition, light interference,
diffraction and polarization.

11. This course deals with the basic concept of wave nature and propagation of
light.

12. This is the basic subject for all interference experiments.
13. To understand Types of light diffraction and its applications.

14. To understand polarization of light and the polarizers and their types.

Module Learning
Outcomes

8alel) @daddl Ol y3eo
oy

9. Recognize how light behave as a particle and as a wave.
10. List the various theories of light nature in last centuries.
11. Summarize what is meant by waves in physics.

12. Discuss the properties and superposition of waves as an electromagnetic
waves.

13. Describe the interference of light.

14. Explain Young’s double slit experiment.

15. Identify the conditions of bright and dark fringes.

16. Discuss thin film interference and its types.

17. Explain the diffraction and its problems.

10- Explain the polarization of light and Its types and the problems and

applications of polarization.

Part A—Waves

Travelling waves, Mathematics of waves, Amplitude, wavelength, frequency, wave

equation, superposition of waves. [7 hrs]

Part B- Interference of light

Wave front, Types of wave front, Huygens Principle, constructive interference,

destructive interference, Condition for interference of light, classification of

interference, Young’s double slit interference, Geometrical Solution, Analytical
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Solution, the intensity distribution of the light, Fresnel’s Biprism, The Michelson

Interferometer, Applications, The Fizeau Interferometer, Fabry-Perot Interferometer,

Applications. [20 hrs]

Part C-Interference in Thin Films: Division of Amplitude, Production of Colours in Thin

Films, Interference from an Air Wedge, Newton’s Rings -- A Variable Air Wedge,
Calculation of Path Difference, Conditions for Constructive and Destructive
Interferences, Circular Fringes, Central Dark Spot in Newton’s Rings, Localized Fringes,
Theory of Newton’s Rings: Radius of the Bright and Dark Rings, Determination of the
Wavelength of Light, Determination of the Radius Curvature of a Plano-Convex Lens,
Determination of the Refractive Index of Transparent Liquid, Why the Diameter of
the Newton’s Rings Decreases if Liquid Medium is Taken in the Optical System . [20
hrs]

Part D — Diffraction of light

Diffraction theory, Fresnel diffraction, Fraunhoffer diffraction, Difference between

Interference and Diffraction, Diffraction from a Single Slit, . [8 hrs]

Part E — Polarization of Light

Introduction, Types of Polarization, Polarizers and polarizing beam splitters,
Birefringence or Double refraction, Partially polarized light, Nicol Prism, Polarization

of Light by Reflection, Polarization Based Scattering, Wave plates, Compensators,

Fiber Loop Retarder. [20 hrs]

Learning and Teaching Strategies

sl g aleil) il i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
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Student Workload (SWL)
llall sl 5l Jaal

Structured SWL (h/sem) Structured SWL (h/w)
Juadll I CIlall elasiall guhdll Jozxdl 73 bee gl el @atiall gyl Joell >
Unstructured SWL (h/sem) Unstructured SWL (h/w)
el I3 LIl elaziadl p gelyldl Josdd! 71 be gl Ilall platiall g (gehld] ol =
Total SWL (h/sem)
dwaddl s Ul L“,J&Jl *hdl Jod! 150
Module Evaluation
Al Hall Balall anass
Time/Nu Relevant Learning
. Weight (Marks) Week Due ST
Quizzes 3 10% (10) 3,510 |LO#1,2,510and11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,7and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall
Material Covered
Week 1 Waves, Travelling waves, Mathematics of waves
Week 2 Waves Amplitude, wavelength, frequency, wave equation, superposition of waves
Interference of light, Wave front, Types of wave front, Huygens Principle, constructive interference,

Weel3 destructive interference, Condition for interference of light

Week 4 classification of interference, Young’s double slit interference, Geometrical Solution

Week 5 Analytical Solution, the intensity distribution of the light, Fresnel’s Biprism

Week 6 The Michelson, Interferometer, Applications

Week 7 | The Fizeau Interferometer, Fabry-Perot Interferometer, Applications.

Week 8 Interference in Thin Films: Division of Amplitude, Production of Colours in Thin Films, Interference
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from an Air Wedge,

Newton’s Rings, A Variable Air Wedge, Calculation of Path Difference, Conditions for Constructive

Week 9

and Destructive Interferences, Circular Fringes

Central Dark Spot in Newton’s Rings, Localized Fringes, Theory of Newton’s Rings: Radius of the
Week 10

Bright and Dark Rings, Determination of the Wavelength of Light a Plano-Convex Lens

Determination of the Refractive Index of Transparent Liquid, Why the Diameter of the Newton’s
Week 11

Rings Decreases if Liquid Medium is Taken in the Optical System

Diffraction theory, Fresnel diffraction, Fraunhoffer diffraction, Difference between Interference and
Week 12

Diffraction
Week 13 | Diffraction from a Single Slit

Introduction, Types of Polarization, Polarizers and polarizing beam splitters, Birefringence or Double
Week 14

refraction, Partially polarized light, Nicol Prism
e Polarization of Light by Reflection , Polarization Based Scattering, Wave plates, Compensators,

ee

Fiber Loop Retarder.

Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
idall = s GL@.’\A\

Material Covered
Week 1 Ch et Colala 4o Al
Week 2 i S O 98 (a7 Ay yal
Week 3 g O 98 Ay yal
Week 4 Lol (A e SLEBY) 308 g Jaad (et g 2 gaadl 3 jals Al ja A jad
Week 5 Ao Al Astall e 2 gasdl Ay o)y g daad puati g 2 gand) 3 jala A ja Ay
Week 6 8 Sl e HLETY Jaad et g JAINTN 3 jals A 53 4y
Week 9 oty 8 Gulle (98 (Saast A jas
Week 10 A ey 48y sl daala 1) (51 9al) clans (pati 4 s
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Learning and Teaching Resources

u.u...a‘)ﬂ\} (Jd\ JJLAA

Available in the
Text
Library?

. Fundamentals of Optics, Francis Arthur Jenkins and Harvy E.
Required Texts ) ] ) Yes
White, McGraw-Hill Education

Recommended Texts No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
B - Very Good BEIRVES 80 -89 Above average with some errors
Success Group
C - Good NVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory ogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

2‘:{"‘*’!)*)'” 33 LaJ! 2409 CA}QJ

Module Information
:\_La.u\‘).ﬂ\ 3alal) k_lLA}SLA

Module Title Geometrical Optics Module Delivery
Module Type C X Theory
Module Code Phys 35015 & Lecture
X Lab
ECTS Credits 6 .
O Tutorial
O Practical
SWL (hr/sem) 150
O Seminar

Module Level

3

Semester of Delivery

Administering Department Type Dept. Code College Type College Code
Module Leader | Rasha A. Hussein e-mail rasha.lasereng@mu.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDCS::tiﬁc Committee Approval 10/06/2023 Version Number | 1.0

Relation with other Modules

6 AV A 5ol 3 sl ae A8l

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

LalanYl Olgisally phasll g5l g Ayl B3kl LIl

Module Aims

dulyud) Baledl Colual

93. Enable students to understand the principle of operation of the main optical
instruments.

94. Make use of these principles and their applications in everyday life.

95. The main skills that the course aims to transmit are:- be able to use the
fundamental physical laws of geometric optics to understand the reflection
and refraction of light and its possible applications in optical technologies.

Module Learning
Outcomes

Balall @ladl ol e
LW

Upon completion of this course, students should understand the physical principles
underlying geometrical optics, especially the relationship between rays, wavefronts
and electromagnetic waves. They should understand how light propagates through
“most” optical systems. So by the end of the course, they should be able to:
1. Distinguish between light rays and light waves.
2. State the law of reflection and show with appropriate drawings how it applies to
light rays at plane and spherical surfaces.
3. State Snell’s law of refraction and show with appropriate drawings how it applies
to light rays at plane and spherical surfaces.
4. Define index of refraction and give typical values for glass, water, and air.
5. Calculate the critical angle of incidence for the interface between two optical
media and describe the process of total internal reflection.
6. Describe how total internal reflection can be used to redirect light in prisms and
trap light in fibers.
7. Describe dispersion of light and show how a prism disperses white light.
8. Calculate the minimum angle of deviation for a prism and show how this angle
can be used to determine the refractive index of a prism material.
9. Describe what is meant by Gaussian or paraxial optics.
10. Describe the relationship between collimated light and the focal points of
convex and concave mirrors.
11. Use ray-tracing techniques to locate the images formed by plane and spherical
mirrors.
12. Use the mirror equations to determine location, size, orientation, and nature
of images formed with spherical mirrors.
13. Distinguish between a thin lens and a thick lens.
14. Describe the shapes of three typical converging (positive) thin lenses and three
typical diverging (negative) thin lenses.
15. Describe the f-number and numerical aperture for a lens and explain how they
control image brightness.
16. Use ray-tracing techniques to locate images formed by thin lenses.
17. Describe the relationship between collimated light and the focal points of a
thin lens.
18. Use the lens maker’s equation to determine the focal length of a thin lens.
19. Use the thin-lens equations to determine location, size, orientation, and nature
of the images formed by simple lenses.

Indicative Contents

Indicative content includes the following.
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The reflection of light:

-transparent, translucent and opaque materials

-specular and diffusive reflection

-Reflection on flat mirrors

-Law of refraction starting from the Huygens principle
-Law of refraction starting from the optical beam
-Fermat's principle

-real and virtual images

-reflection of point sources and extended sources; 9 hrs
Reflection on spherical mirrors:

-equations of the spherical mirror

-spherical aberration (stigmatic, achromatic, orthoscopic optical system)
-Equation of the mirror in Gauss optics

-Reflections on mirrors of extended bodies: magnification
-Convex mirror and concave mirror

-Real and virtual images; 9 hrs

Refraction on a flat surface:

-Snell's law

-Construction by refracted wave front using the Huygens principle
-Construction by refracted optical beam

-Fermat's principle for refraction

-Flat diopter

-Refraction of a spherical wave on a flat diopter
-Refraction of an optical beam on a flat diopter

-Image of a body extended over a flat diopter: transverse magnification; 9 hrs
Optical Prism:

-Optical prism

-Prismatic deviation angle

-Angle of minimum deviation

-Optical dispersion

-Abbe number

-Prismatic power

-Applications of optical dispersion

-Limit angle, total reflection

-Applications of total reflection; 8 hrs

Spherical diopter:

-Conventions for the spherical diopter

-Refraction on a spherical surface

-Equation of the spherical diopter in Gauss optics

-focal points and focal distances
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-focal plane

-Refractive power of the diopter
-Refraction of extended sources
-Transverse magnification

-Angular magpnification; 8 hrs

Thin lenses:

-Refraction through a thin lens
-Points and planes

-Nodal Points and Optical Center
-Lens maker's formula

-Gaussian equation of thin lenses
-Newtonian equation of thin lenses
-Transverse magnification
-Longitudinal magnification; 8 hrs
Thick lenses:

-Focal distance

-Effective power and nominal power
-Frontal power

-Analytical research of the principal planes
-Power of a thick lens immersed in heterogeneous transparent media
-Magnification; 8 hrs

Combination of lenses

-Effective power

-Frontal power

-Method of successive lenses
-Method of principal planes
-Convergence and divergence of a thin lens system; 8 hrs
Optical aberrations:

-Aberrations to the third order
-Spherical aberration of a diopter
-Spherical aberration of a thin lens
-Astigmatism

-Chromatic aberration; 8 hrs
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Learning and Teaching Strategies

sl g aleil) il i

The course is divided into lectures trying to stimulate students' response and
interest. The student is encouraged to develop a "curiosity-driven" approach to
this discipline. The exam includes a written test where in some questions the
Strategies student's knowledge of the theory and his/her ability to solve simple exercises
are explored. At the student's discretion, the writing can be supplemented by an
oral interview. The purpose of the interview is to verify the degree of

understanding and mastery of the topics requested by the teacher.

Student Workload (SWL)
luall ‘z,’_u‘ Al Jasd)
Structured SWL (h/sem) Structured SWL (h/w)
el I (Il elasiall gyl Josxd! 79 Lee gl IUal) @atiall gyl Joell S
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
diadll I3 (JUall alaiiall p& (gublll Jossll e ol lal) @liiall a2 oyl Jaoell
Total SWL (h/sem)
dwaddl s Il L?J&H bl Jomxdl 150
Module Evaluation
dl Al 3alal) r"‘=‘9"
Time/Nu Relevant Learning
. Weight (Marks) Week Due P
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,7and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
Lg)k.d\ gc}.,w‘ﬁ\ GL@.LJ\

Material Covered

Week 1 Light nature, Laws of geometrical optics (transmission law, Reflection law, Refraction law)
Week 2 Fermat’s principle, optical path, critical angle
Week 3 Total internal reflection, principle of reversibility
Week 4 Refraction by prism, minimum deviation, thin prism, color dispersion, images formed by paraxial rays
Week 5 Spherical surfaces, focal points, focal lengths, image formation, virtual images, conjugate points and planes,
Week 6 Convention of signs, magnification, derivation of the Gaussian formula
Week 7 Mid-term Exam
Thin Lenses, image formation, conjugate points and planes, the oblique-ray method, image formation at
Week 8
concave and convex lenses
Lateral magnification, lens makers' formula, the power of a thin lens, thin lenses in contact, derivation of the
Week 9
lens formula
Mirrors, focal point and focal length, mirror formulas, power of mirrors, spherical aberration, astigmatism,
Week 10 thick mirrors, thick-mirror formulas
Week 11 | Optical instruments, the human eye
Week 12 | Simple harmonic motion, the theory of simple harmonic motion
Cameras and photographic objectives, speed of lenses, meniscus lenses, symmetrical lenses,
Week 13
telephoto lenses
Week 14 | Wave equations
Week 15 | The superposition of waves, addition of waves
Week 16 | Preparatory week before the final Exam
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week 1 | s oall 3ale 5Ll Jalaa 40 yas
Week 2 | s sall Jalaill g (3 paill (5508 (el
Week 3 | alall s daal) alad) 48 ylay L) Jalaa 4 5a
Week 4 | (oS! (i) 5 (3ind 4y 53
Week 5 | JLuSiV) (& Jais o 518 (338a3 45 ja3
Week 6 | 4 yaall g Aa3) Cludall (5 ) 5all 2l 4, jas
Week 7 | 4disall clusall ) 55 Cilail (a4 a3
Week 8 | juidl s Londl Ll sall (g5l el 4,
Week 9 doadll LA dadal) i) 3 jals Al o
Week 10 | 45 ¢Sl LA Jlasinaly 45 puall i 55 6810 sSall a5l () 538 (585 4 s
Week 11 | L madl o sall a jall Ul g3 pass g JSI Aol ulSai¥) 5 el (gi8a3 &y o
Week 12 | <aliaall Ll Y1 8 ¢ puall do jur naat 4y oS
Learning and Teaching Resources
wJJﬂ\j (—Ja_'m J.JLa.aA
Available in the
Text
Library?
Required Texts F. A. Jenkins and H. E. White, Fundamentals of Optics No
E Hecht, Optics (fourth editi
Recommended Texts ugene Hecht, Optics (fourth edition) No
Websites
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Grading Scheme

Group Grade BERC:i Marks (%) | Definition

A - Excellent Il 90 - 100 Outstanding Performance

B - Very Good B geve 80 -89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good dus 70-79 Sound work with notable errors

D - Satisfactory twgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A eadl W) wsly | (45-49) More work required but credit awarded
(0-49) F - Fail Cwl)y (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

Module Information
4\:\.“:\_)35\ 3alall &LILA}L_A

Module Title Numerical analysis Module Delivery
Module Type B X Theory
Module Code COS 3607 M Lecture

X Lab
ECTS Credits 6 .

O Tutorial

150 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Physics. Dept. College College of science
Module Leader | Thill Akeel Kadhum Almusawi e-mail thillakeel@mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .

10/06/2023 Version Number 1.0
Date
Relation with other Modules
AN L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester

168




Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims

Gyl Baladl Colua]

1. The objectives of studying this module are to make the students familiarise with
the ways of solving complicated mathematical problems numerically.

2. To help you become familiar with MATLAB and other convenient numerical
software such as Microsoft Excel and with simple programming.

3. Obtaining numerical solutions to problems of mathematics.

4. Describing and understanding of the several errors and approximation in numerical
methods.

5. The understanding of several available Solutions of Equations in One Variable.

6. The explaining and understanding of the several available methods to Solve the
simultaneous equations.

7. The studying of Curve Fitting and Interpolation.

Module Learning
Outcomes

Balall @ladl ol e
LW

1. Describe how errors arise in computations.

2. Solve simple non-linear equations by root-finding techniques.

3. Calculate the interpolating polynomial through discrete data points.

4. Derive and use quadrature formulae based on integration of polynomial
interpolates.

5. Write down suitable numerical schemes for solving first order ordinary differential
equations.

6. Solve linear systems of algebraic equations using Gaussian elimination.

7. Implement numerical algorithms computationally and interpret the results of
programs.

8. understand some of the practical issues associated with mathematical
programming.

Indicative Contents
oLyl Obgiseall

Indicative content includes the following.

Introduction to numerical analysis, detection of errors and identification of their
sources and analysis, errors resulting from arithmetic operations, 25 hrs

calculating initial approximations to the roots of equations, half-interval method,
false position method, Newton-Raphson method, solutions to ordinary differential
equations, 25 hrs

Taylor method, Euler method, Euler method Developed (initialization and correction

method), Range-Kota method, Trapezoidal method. 25 hrs
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Learning and Teaching Strategies

sl g alail) il i

Strategies

The main objective of this paper is to propose a didactic framework for teaching
numerical analysis in higher education. After describing the structure of the
framework, several applications of inquiry-based learning in teaching numerical
analysis and optimization are provided to illustrate the potential of the proposed
framework.

The framework is based of two pillars, each characterized by the use of a
particular cognitive tool: Algorithm for presenting a list of steps to follow in order to
solve a problem and MATLAB software for computer programming. Introducing these
cognitive tools to the design of the proposed didactic framework provides
considerable potential of knowledge consolidation with reference to solving complex
numerical problems using efficient algorithms.

Student Workload (SWL)
lUall il all Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
il 315 IUal plisiall gyl Josr) 79 L sl Ul bl gyl Jo S
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Jeadl! U5 LJlall lasiall ae guhll oo e el CUall latiall g8 gwlydl Jol

Total SWL (h/sem)

dead)l s Il L?)SJl bl Jod! 150
Module Evaluation
Al Hall Balal) etLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 3hr 10% (10) 9 LO#1-7
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
@bl e ) Zleiall

Material Covered

Week 1 Introduction to numerical analysis.
Week 2 Types of errors, Round off errors, Truncations errors, initial errors.
Week 3 Solution of nonlinear equations,
Week 4 Bisection method.
Week 5 False position method.
Week 6 Newton— Raphson method.
Week 7 The secant method.
Week 8 Solution of differential equations,
Week 9 Explicit Euler's differential equation.
Week 10 | Modified Euler's Differential equation.
Week 11 | Runge — Kutta method.
Week 12 | Numerical Integration.
Week 13 | Rectangular method.
Week 14 | Trapezium method.
Week 15 | Simpson's method.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
idall = s GL@_&A\
Material Covered
Week 1 Lab 1: Drawing of linear functions by MATLAB.
Week 2 Lab 2: Drawing of Trigonometric Functions by MATLAB.
Week 3 Lab 3: Find the roots of equations by MATLAB.
Week 4 Lab 4: Algorithm a program of bisection method by MATLAB
Week 5 Lab 5: Algorithm a program of false position method by MATLAB
Week 6 Lab 6: Algorithm a program of Newton-Raphson method by MATLAB
Week 7 Lab 7: Algorithm a program of Newton-Raphson method by MATLAB
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Week 7 Lab 8: Solving the differential equation by MATLAB.

Learning and Teaching Resources
WJﬂ\J fJ’—d\ _)JL.AA

Available in the
Text
Library?
Introduction to Numerical analysis (s34l Jd=! 3 dodidne
Required Texts . Yes
ol JWS pludl o 9 e dzea e el
Recommended Texts Numerical analysis m|ﬁié‘*:ﬂij:w Yes
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [BEgevE 80 -89 Above average with some errors
(S:;t_:elsgoG)roup C - Good NVeS 70-79 Sound work with notable errors
D - Satisfactory Jawgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50 -59 Work meets minimum criteria
Fail Group FX - Fail (Al u8) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

172




MODULE DESCRIPTION FORM
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Module Information
4\:\.“:\_)35\ 3alall &LILA}L_A

Module Title Mathematics IV Module Delivery
Module Type B ® Theory
Module Code COS 3515 X Lecture

O Lab
ECTS Credits 6 .

X Tutorial

O Practical
SWL (hr/sem) 150

O Seminar
Module Level 3 Semester of Delivery 5
Administering Department physics College Science
Module Leader Mousa Makey e-mail mmkrady@mu.edu.ig
Module Leader’s Acad. Title Assit. Prof. Module Leader’s Qualification Ms.C.
Module Tutor Mousa Makey e-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date A5 10/06/2023 Version Number | 1.0

Relation with other Modules

DAY L) ) 3 sall ae 28D

Prerequisite module

COS 2314

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally phasll g5 9 Ayl 8Ll Clu]

Module Aims 96. Students learn the concept of The Basic principles of ordinary differential
equations and its applications.
eyl 8oLl Colual 97. This course deals with the basic concept of Solution of special kind of

ordinary differential equations with variable coefficients.
98. This is the basic subject for Power series to solve ordinary differential

equations .
145. The student should have sufficient knowledge about ordinary
Module Learning differential equations and its applications.
146. Everything the student can be transformed from one form to another
Outcomes
equivalent to the original form.
147. Summarize the topic is supported by detailed examples.
Tl o 148. Questions and answers, discussion and daily exams.
el cEoTe 149. Assign the student to solve daily questions and ask new questions
dwly!

and discuss with the students.
150. Daily discussion and exams.

Indicative content includes the following.

®* The Basic principles of ordinary differential equations; 15 hrs
Indicative Contents ® 1st-—order ordinary differential equations; 15 hrs
BoalianYl bgisal! ®* Nth -order ordinary differential equations ; 15 hrs

® Solution of special kind of ordinary differential equations with variable
coefficients ; 15 hrs

Learning and Teaching Strategies

sl 5 aleill i) yin)

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
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Student Workload (SWL)
llall sl 5l Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
Jradl U5 CIlal) alaiadl (guhyl) Joss! s gasl Ul elisiall (glyad] Jass)
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
Jaddl I CIlal elatiadl e (guhyddl Joxd! bee gl CIUall platiall p& (gehll] ol
Total SWL (h/sem) 150
)l I Il SI1 gyl Joel
Module Evaluation
3....\.;.‘:\):]\ 3alall e:usf\
Time/Nu Relevant Learning
. Weight (Marks) Week Due | Qutcome ( ol ©loyie
mber
Al ©13)
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6and 10
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)k.d\ gcﬁu‘w CL@_LJ\
Material Covered
Week 1 | The Basic principles of ordinary differential equations
Definition of ordinary differential equations ,the order and degree of ordinary differential
Week 2
equations, linear and non - linear ordinary differential equation(classification ).
the solution of ordinary differential equation, the general and special solution of ordinary
Week 3
differential equation.
The first order ordinary differential equation and methods of solution, the standard
Week 4 | forms of first order ordinary differentia equation, classification of ordinary
differential equation,
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Week 5 | separable first order ordinary differential equation

Week 6 homogeneous differential equation with examples

Week 7 | ,Exact differential equation with examples

Week 8 | Linear differential equations and non Linear differential equations

Week 9 Equations Reducible to Linear form(Bernoulli Equation)

Week 10 | Linear differential equations of second order with constant coefficients
Week 11 | Linear independence and dependence with examples, Wronskian’s Determinant
Week 12 | Homogeneous equations with constant coefficients

Week 13 | Complex roots

Week 14 | The nonhomogeneous problems

Week 15 | General method of finding the particular integral of any function f(x)

Week 16 Application various examples (Mechanical vibrations, forced vibrations ,and electrical networks)

Learning and Teaching Resources
WJﬂ‘J ela_lj\ )ALAA

Available in the
Text
Library?
Required Texts Introduction to Differential Equations Ves
Jeffrey R. Chasnov / 2009
Recommended Texts A L g% 9 el as s fadotid Vol - b Yes
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
s G B - Very Good [SESNVES 80 -89 Above average with some errors
(:(;:ce:;o) roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory tauwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl u8) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll g_q'u.AJ C.Jj.u

Module Information
:\.:\.;.u\JJ\ 3alal) &_ﬂ.AJLLA

Module Title Medical PhySiCS Module Delivery
Module Type E X Theory
Module Code Phys 3602 @ Lecture

O Lab
ECTS Credits 3 .

O Tutorial

75 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Physics. Dept. College College of science
Module Leader | Ahmed Almurshedi e-mail fhahmed2@mu.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

clentific Ltommittee Approva 10/06/2023 Version Number 1.0
Date
Relation with other Modules
DAY L) ) 3 sall ae 28D

Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

40L5 yY) by sinall g alacil) il g gl ) 5ol Calaa

Module Aims

Aau) all saldl Calaal

1. To define an introduction to medical physics.

2. To explain the effect of forces on and in the body such as static, dynamic
and friction.

3. To understand the method of heat loss and gain in the body

4. To understand the different types of pressure in the human body.

5. To differentiate between difference sources of Electricity in the body.

6. To have an idea of the bio potentials recorded from the vody such as ECG.
7. To have an idea about physics of ear (sound) and physics of eye (vision).

8. To understand of uses of electromagnetic radiation in the diagnosis and
treatment.

9. To learn various topics in medical physics such as x-ray & nuclear
medicine .. etc.

10. To understand the anatomical coordinate system of the body and relate it
to the x,y,z coordinates.

Module Learning
Outcomes

) pall 3alall aladl) s j3a

151. Apply expert theoretical knowledge and an integrated
understanding across all areas of medical physics.

152. Knowledge on working principle of internal organs of human
body.

153. Have an idea on wide range of medical instruments used in the
diagnosis and its physics working principle.

154. Knowledge of the normal structure and function of the body and

its major organ systems with emphasis on content applicable to clinical
diagnostic imaging and/or radiation oncology.

155. Knowledge of radiation and radioactivity, its properties, units of
measure, dosimetry measurement concepts and methods.

156. Knowledge of the radiation safety practices and procedures
including the determination of radiation shielding requirements.

157. Learn how different external physical factors such as ionizing

178




radiation, electrical and magnetic fields and thermal effects influence
biological systems.

158. Learn the basic concept of image-based medical diagnostics,
radiation physics, radiation technology, radiation therapy for cancer.

Indicative Contents
Ll ;Y il giaal)

Indicative content includes the following.

Terminology and Measurements — definition of medical physics, scope of

medical physics, coordinate system, units in medical physics. [3 hrs]

Force - Force on and in the body, static and dynamic force, frictional force,

normal walking. [3 hrs]

Energy — Energy, Work and Power of the Body, Metabolic rate, Glucose, food

energy met and calories. [3 hrs]

Heat - Heat and cold in medicine, heat lost from body, method of heat transfer,

conduction, evaporation, perspiration. [3 hrs]

Pressure in the body — Blood pressure, how to measure BP pressure inside the
skull, eye pressure. [3 hrs]

Bio Potentials - Electricity in human body, Electrocardiogram,
electroencephalogram, electromyogram, electrooculogram, electroratinogram.
[3 hrs]

Physics of hearing and ear — sound wave, audible sound, function of ear,

anatomy of ear, hearing aids. [3 hrs]

Physics of eye and vision — anatomy of eye, refractive index of eye, glaucoma,

trachoma, near and far sighted vision, astigmatism. [3 hrs]

x-ray in medicine — generation of x-ray, used of x-ray in diagnosis, stale picture

x-ray, CT scan, Angography, contious picture x-ray. [3 hrs]

Nuclear medicine — radioactivity, use of radio active isotope in cancer

treatment, gamma Khnife, Positron emission tomography (PET). [3 hrs]
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Learning and Teaching Strategies

aslal)  alail] Cilin jind

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and
Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some

sampling activities that are interesting to the students.

Student Workload (SWL)
lall il 5ol Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
il J3a Calldall aliiall ol ol Jaal) 33 Lo saul Ul alaiiall sl Hall sl 2
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
Jadl) P Qlall Jdaiid) e ol all Jaall e sand Calldall alaiiall ye ol Hall Jaal)

Total SWL (h/sem)

Juadll PUA llall S i jall Jasd) 7>
Module Evaluation
Al Hall Balal) etLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome
Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assignments 3 10% (10) 2,6,12 LO#3,4,6and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 9 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
@bl e ) Zleiall

Material Covered

Week 1 Terminology and Measurements
Week 2 Force on and in the body

Week 3 Energy, Work and Power of the Body
Week 4 Heat and cold in medicine

Week 5 Pressure in the body

Week 6 Physics of cardiovascular system
Week 7 Electricity in human body

Week 8 Bio Potentials

Week 9 Sound in medicine

Week 10 | Physics of hearing and ear

Week 11 | Physics of eye and vision

Week 12 Light and UV in medicine

Week 13 | x-ray in medicine

Week 14 | Radiation in physics

Week 15 | Nuclear medicine

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
w}lﬂb ?Lul\ ).JLAA

Available in the

Text .
Library?
Medical Physics by John R. Cameron, International
Required Texts o No
Publication.
Recommended Texts Elements of Biophysics Randall 1998 No

Websites

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

engineering
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https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering

Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent 5| Ty 90-100 Outstanding Performance

B - Very Good [RENRTEN 80-89 Above average with some errors
(S:(;:(ie:;o()iroup C - Good L 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aatlaall 08) wid ) | (45-49) More work required but credit awarded
(0-49) F - Fail ol (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
duw )yl Bolell Cauo g 3 g3

Module Information
Al 2} Balall e slaa

Module Title Quantum Mechanics I Module Delivery
Module Type LSy a 98y anlll & )15 ® Theory
Module Code Phys 35017 & Lecture

X Lab
ECTS Credits 5 _

O Tutorial

125 O Practical

SWL (hr/sem)

0 Seminar
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Module Level 3 Semester of Delivery 5
Administering Department Physics. Dept. College College of science
Module Leader | Hadey K. Mohamad e-mail hadey.mohamad @mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
S B ER I R 10/06/2023 | Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
LolanYl Obgisally platll g5l g Ayl Bl L3Il
99. To develop problem solving skills and understanding of Quantum
) theory through the application of techniques.

Module Aims 100. To understand the wave function, linear operator and
danly ! 83LJ) Calua Schrodinger equation from given applications.

101. This course deals with the basic concepts of the Quantum

theory.

102. To understand the simple harmonic oscillator problem.

103. To perform Reflection and Transmission Coefficients.
Module Learning
Outcomes 159. Recognize how the linear operator works on the wave

function.

160. Recognize how the wave function becomes an Eigen or not

Bolel) @latll ol y5ee one, so one may evaluate the Eigen value and Eigen function,
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EWINY

respectively.

161. Summarize what is meant by an admissible wave function,
and Hermitian operator.

162. Solve the time-independent Schrodinger wave equation in
one-dimensional case.

163. Solve the time-independent Schrodinger wave equation in
two-dimensional case.

164. Solve the time-independent Schrodinger wave equation in
three-dimensional case.

165. Study the important applications in solving the time-
independent Schrodinger wave equation in one-dimensional case.

166. solve the time-independent Schrodinger wave equation for
the simple harmonic oscillator problem.

167. Obtain the wave functions of the simple harmonic oscillator
for all energy levels.

Indicative Contents
dyalan Yl bgisal!

Indicative content includes the following.

Part A — Linear operator

Definition of linear operator, Formulation of the linear operator,
Evaluation of the Eigen values and Eigen functions, Commutative
operators, Hermitian operators [15 hrs]

Part B — Schrodinger equation and its applications

Formulation of Schrodinger equation in one, two, and 3-dimensional cases,
Free particle, particle in a box, step potential problem, Transmission and
Reflection Coefficients [15 hrs]

Part C — Linear Harmonic Oscillator Problem

Schrodinger Equation Solution of Harmonic Oscillator Model,
Calculation of Wave Functions for Harmonic Oscillator Model [15 hrs]
Part D — Bloch Theorem

Bloch function, Bloch electrons, Kronig-Penny model[15 hrs]

Learning and Teaching Strategies

palaill 5 alatl) laasd) i)

Strategies

The interactive teaching and learning strategies. The strategies aim to
promote critical and reflective thinking, research and evaluation skills that
will help students to take positive action to protect, enhance and advocate
for their own and other’s health, wellbeing and safety. Students use
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personal and social capability to work collaboratively with others in
learning activities, to appreciate their own strengths and abilities and
those of their peers and develop a range of interpersonal skills such as
communication, negotiation, team work, leadership and an appreciation of
diverse perspectives.

Student Workload (SWL)
luall Qé.u\ Al Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Juadll I CIlall elasiall bl Jozxdl 63 bee gl IUal) @atiall gyl Joell 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
Joadll U3l lal) elatiall g gwlyd] Jase L gpnl il siall gt byl Jaonl
Total SWL (h/sem)
dwaddl s Il k“,J&.H Ll Jozdl 125
Module Evaluation
dl Hall 3alal) (u:\s.t
Time/Nu Relevant Learning
. Weight (Marks) Week Due P
Quizzes 3 10% (10) 2,6,11 LO #1,2,6and 10
Formative Assignments 3 10% (10) 2,7,12 LO#3,4,6,7and 11
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 10 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Lg)b.d\ L;c}gu‘ﬁ\ GL@.LJ\

Material Covered

Week 1 Wave-Particle Property: Duality Property

Week 2 Wave function and Probability Density

Week 3 | Operators and Eigenvalues Equation

Week 4 | Hermitian Operators, Expectation Values

Week 5 | Uncertainty Relations, Applications

Week 6 | Schrodinger Wave Equation

Week 7 | Formulation of Schrodinger Equation in one, two and 3-dimensional Cases

Week 8 | Applications, Free Particle

Week 9 | Particle in a Box( Infinite Potential Box)

Week 10 | Step potential problem

Week 11 | Transmission and Reflection Coefficients

Week 12 | Linear Harmonic Oscillator Problem

Week 13 | Schrodinger Equation Solution of Harmonic Oscillator Model

Week 14 | Calculation of Wave Functions for Harmonic Oscillator Model

Week 15 | Bloch Theorem

Learning and Teaching Resources
u.agJ.Aﬂ\j (Ja_“d\ JJL\AA

Available in the
Text
Library?
Required Texts Quantum Mechanics, Davydov, 2" Edition 1976 No
A< il Cilalid
Recommended Texts 4a S @0 e el pladd) allu Yes
1988 Jua sall dsala

Websites

Grading Scheme
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Group Grade BERC:i] Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good B geve 80 -89 Above average with some errors
(S:(;:tie:;o()iroup C - Good BVES 70-79 Sound work with notable errors

D - Satisfactory Jawgin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgutn 50-59 Work meets minimum criteria
Fail Group FX - Fail (A eall W) wsly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwlyll Balell Cao g 73940

Module Information
Al 2} Balall e slaa

Module Title Quantum Mechanics II Module Delivery
Module T

s T C X Theory
Module Code Phys 36121 M Lecture
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ECTS Credits ] @ Lab

125 O Tutorial
SWL (hr/sem) O Practical

[0 Seminar
Module Level 3 Semester of Delivery 6
Administering Department Physics Dept. College College of science
Module Leader | Hadey K. Mohamad e-mail hadey.mohamad @mu.edu.iq
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval 10/06/2023 | Version Number | 1.0
Relation with other Modules
AV Agual 5l 3 sall ae 28|

Prerequisite module Phys 35017 Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

LoliyYl Gbgizally platdl g5l5 duwshyldl 83LJI Gl

104. To develop problem solving skills and understanding of
Quantum theory through the application of techniques.

105. To understand the orbital angular momenta operators and

draly ! B3Lall CBlua time-dependent Schrodinger equation from given applications.

106. This course deals with advanced concepts of the Quantum
theory.

107. To understand the Schrodinger equation of Hydrogen atom.

108. To perform some of approximate methods in Quantum
Mechanics.

Module Aims

Module Learning
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Outcomes

dalel) @laidl Ol y3en
)yl

168. Recognize how the orbital angular momenta operators work
on the wave function.

169. Solve the time-dependent Schrodinger wave equation.

170. Study the given applications in solving the time-dependent
Schrodinger wave equation.

171. solve the time-independent Schrodinger wave equation for
the Hydrogen atom.

172. Evaluate the radial wave function of the electron in
Hydrogen atom.

173. Evaluate the spherical harmonic function of the electron in
Hydrogen atom.

174. Evaluate the total wave function of the electron in Hydrogen
atom.

175. Evaluate the approximated wave function and the
approximated energy value of the electron in Hydrogen atom.

Indicative Contents
dolinyYl wbgisall

Indicative content includes the following.

Part A — orbital angular momenta operators

Definition of orbital angular momenta operators, Commutative operators,

time-dependent Schrodinger equation, [20 hrs]

Part B — The Schrodinger equation of Hydrogen atom

Schrodinger Equation Solutions in terms of Spherical Coordinates, Radial
Schrodinger Equation of H. Atom, Spherical Harmonics, Applications,
[20 hrs]

Part C — approximate methods in Quantum Mechanics

Approximate Methods, Variational Method, Perturbation Method in
Solving Schrodinger Wave Equation, Solved Problems [20 hrs]

Learning and Teaching Strategies

palaill 5 alatl) laas) i)

Strategies

The interactive teaching and learning strategies. The strategies aim to
promote critical and reflective thinking, research and evaluation skills that
will help students to take positive action to protect, enhance and advocate
for their own and other’s health, wellbeing and safety. Students use
personal and social capability to work collaboratively with others in
learning activities, to appreciate their own strengths and abilities and
those of their peers and develop a range of interpersonal skills such as
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communication, negotiation, team work, leadership and an appreciation of
diverse perspectives.

Student Workload (SWL)
luall ! Al Jeal)
Structured SWL (h/sem) Structured SWL (h/w)
)l I35 el alaiall gyl Jasxd! 63 s gasl Ul elisiall (gulyad] Jass) 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
el I LIl elaziedl e gelyldl Josdd! be gl Ilall platiall g (gehldl ol
Total SWL (h/sem) 125
i)l I Il SI1 golydl Joel
Module Evaluation
:\,p.u\‘)ﬂ\ saldll (u:\s.a
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 3,5,10 LO#1,2,9and 11
Formative Assignments 3 10% (10) 2,8,12 LO#3,4,6and 10
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 10 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)L.J\ L..s""}-‘“‘y\ G\.@.’mﬂ\
Material Covered
Week1 | Time-Dependent Schrodinger Equation
Week 2 | Ehrenfest Theorem,
Week 3 | Applications
Week 4 | Angular Momentum Operators in terms of Cartesian Coordinates
Week 5 | Commutation Relations of Angular Momentum Operators,
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Week 6 | Orbital Angular Momentum Operators in terms of Spherical Coordinates
Week 7 | Dirac Representation, Applications

Week 8 | Spherical Symmetry of Systems, Hydrogen Atom

Week 9 | Schrodinger Equation Solutions in terms of Spherical Coordinates

Week 10 | Radial Schrodinger Equation of H. Atom

Week 11 | Spherical Harmonics, Applications

Week 12 | Evaluation of total wave functions for H.atom, Applications

Week 13 | Approximate Methods, Variational Method

Week 14 | Perturbation Method in Solving Schrodinger Wave Equation

Week 15 | Solved Problems

Learning and Teaching Resources

u.u..g)ﬂ\} ?L:d\ JJLLA.A

Available in the

Text
Library?
Required Texts Quantum Mechanics, Davydov, 2" Edition 1976 No
Al liilsaa Sl
Recommended Texts A S @) ae aaala pledd) allw, Yes
1988 Jua all dzala
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent kel 90 - 100 Outstanding Performance
s G B - Very Good (SESNVES 80 -89 Above average with some errors
ccess Gro
(:0 100) up C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory Lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (A laadl 08) Cly | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

M\Jﬂ\ salall S g CJ)AJ

Module Information
.‘:\.:\a.&‘JJM Balall &_11.‘0}1’.4

Module Title Materials Science Module Delivery
Module Type C X Theory
Module Code Phys 36022 X Lecture

O Lab
ECTS Credits 4 .

O Tutorial

100 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Physics. Dept. College College of science
Module Leader | Akeel Shaker Tuhaiwer e-mail Akeel.Almusawi@mu.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Master
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
Dc:: fic Lommittee Approva 01/06/2023 Version Number 1.0

Relation with other Modules

6 DAY Agul 5l o) gall ae A8DLal
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Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

A0L5 HY) il simall g alail) il g Agul )l Bakall Calaal

Module Aims

Jaud Al salal) Calaal

109. To predict and control material properties through an
understanding of atomic, molecular, crystalline, and microscopic
structures of engineering materials.

110. To ensure that the right materials are available at the right time
and in the right quantities, to support the production process and meet
customer demand.

111.

Module Learning
Outcomes

ol pal) 3alall aladl) s 3

176. The development of many modern technology systems, such as
nuclear power plants, fast jet planes and spacecraft,

177. As well as computer and communication systems of all kinds, it led to
a feeling of the importance of basic manufacturing materials as a primary
choice for any manufacturing or engineering development, in addition to
searching for new materials and alternatives to the materials currently used.

178. The optimal use of materials can only be achieved through a deep
understanding of their mechanical, physical and chemical properties, their
crystal structures and their influence on surrounding factors.

179. Remember and understand the meaning of materials science.

180. Description of crystal planes by Miller evidence.

181. Definition and comparison between amorphous and crystalline
matter.

182. Crystal structure of some simple crystals.

Indicative Contents
Lala Y il gisal)

Indicative content includes the following.

Materials science, classification of materials, crystal structure, crystal structure,
crystal symmetry, unit cell, crystal systems, Miller coefficients, plastic materials,

composite materials, ceramic materials, magnetic materials,; 25 hsr
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structural properties of materials, optical properties of materials, mechanical

properties of materials, electrical properties of materials; 20 hrs

Learning and Teaching Strategies

sl g alail) il i

Teaching students the most important basic concepts, principles, laws and scientific
Strategies theories of materials science so that the student has the scientific skills that enable
him to perform his professional, practical and other tasks.

Student Workload (SWL)
<luall ‘;m\ DAl Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Gl DA Al w3 Jan A8 Lol A Bl il el 4
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) a
Juadl) P Qlall Jdaiid) e ol all Jeall e sand Calldall alaiiall yue o Hall Jaal)
Total SWL (h/sem)
Jaal) JDa Ul ISl 5l sl 100
Module Evaluation
Al Hall Balal) RtLY
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 2,5,10 LO #1, 2,5,10and 11
Formative Assignments 3 10% (10) 2,8,12 LO#3,4,6,8and 11
assessment Projects / 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

Lﬁ)u‘ ‘._.,’_c}_w‘)[\ G\.@.'ml\

Material Covered

Introduction, classification of materials, concepts of classification of materials, metallic
Week 1

materials, non-metallic materials

Crystal structure of materials, types of atomic bonds, crystallization of materials, structure
Week 2

of crystals, crystal levels
Week 3 Extended regularity and limited regularity, crystalline state, basis vectors, crystal lattice
Week 4 Elements of symmetry in crystals
Week 5 Unit cell, primary and non-primary cells, reticulum variables of the unit cell
Week 6 | The seven crystal systems
Week 7 Miller's indices, Miller's indices for crystal planes, Miller's indices for the hexagonal family

Types of plastics, polymerization reactions, types of polymer chains, physical properties of
Week 8

thermoplastics, manufacturing of plastics, types of thermoplastics

Classification of composite materials, reinforcement systems of composite materials,
Week 9 reinforcing materials, properties of components of composite materials, mechanical

properties of composite materials, manufacturing of composite materials

Types of ceramics, crystal structure of ceramic materials, manufacturing processes, heat
Week 10

treatment, mechanical properties of ceramics, physical, electrical and chemical properties
Week 11 | Types of magnetic materials, their characteristics and properties
Week 12 | Explain the structural properties of materials
Week 13 | Absorption, reflectivity and some other optical properties
Week 14 | Characteristics and mechanical properties of materials
Week 15 | Electrical properties of materials in general
Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources
oAl g alatl) palias
Available in the
Text
Library?
Solid State Physics Part One , by Dr. Moayad Gabriel Youssef
Required Texts Yes
Solid State Physics Part Two , by Dr. Moayad Gabriel Youssef
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Recommended Texts

Baghani

Fundamentals of Materials Engineering, by Dr. Issa Masoud

Solid State Physics Part One, by Dr. Yousry Mustafa
Solid State Physics Part Two , by Dr. Yousry Mustafa

No

https://www.coursera.org/browse/physical-science-and-engineering/electrical-

Websites ] .
€ngineering
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENREN 80 -89 Above average with some errors
(S:(;:(ielsgoG)roup C - Good s 70-79 Sound work with notable errors

D - Satisfactory o sl 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aatlaall 08) il ) | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

duwlyl Balell Casog 73900

Module Information
:\:\M\Jﬂ\ 3Ll &LILAJL.A

Module Title Electrical Circuits Module Delivery
Module Type LgliSy o 68y anadll & 55 X Theory
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https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering

Module Code eSS Polo (“*“-"-U 55 @ Lecture
. N - X Lab

ECTS Credits gl po el 255

O Tutorial

gl poi peudl] 50 O Practical

SWL (hr/sem)

O Seminar
Module Level 3 Semester of Delivery 1
Administering Department Type Dept. Code College Type College Code
Module Leader Rasha A. Hussein e-mail rasha.lasereng@mu.edu.iq
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Dot PP 01/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Agul Hall o) gall ae A8DMal

Prerequisite module Leilisy ?33" audll & 3 Semester
Co-requisites module g tss P ol M&JJ 250 Semester

Module Aims, Learning Outcomes and Indicative Contents

Lol Olgisally plasll Z5L5 9 Ayl 8Ll Ll

Module Aims

dulyud] Baledl Colual

112. Enable students to understand the principle of operation of the main
optical instruments.

113. Make use of these principles and their applications in everyday life.

114. The main skills that the course aims to transmit are:- be able to use

the fundamental physical laws of geometric optics to understand the
reflection and refraction of light and its possible applications in optical
technologies.

Module Learning
Outcomes

Upon completion of this course, students should understand the physical principles
underlying geometrical optics, especially the relationship between rays, wavefronts
and electromagnetic waves. They should understand how light propagates through
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“most” optical systems. So by the end of the course, they should be able to:

1. Distinguish between light rays and light waves.

2. State the law of reflection and show with appropriate drawings how it applies to
light rays at plane and spherical surfaces.

3. State Snell’s law of refraction and show with appropriate drawings how it applies
to light rays at plane and spherical surfaces.

4. Define index of refraction and give typical values for glass, water, and air.

5. Calculate the critical angle of incidence for the interface between two optical
media and describe the process of total internal reflection.

6. Describe how total internal reflection can be used to redirect light in prisms and
trap light in fibers.

7. Describe dispersion of light and show how a prism disperses white light.

8. Calculate the minimum angle of deviation for a prism and show how this angle
can be used to determine the refractive index of a prism material.

9. Describe what is meant by Gaussian or paraxial optics.

10. Describe the relationship between collimated light and the focal points of
convex and concave mirrors.

11. Use ray-tracing techniques to locate the images formed by plane and spherical
mirrors.

12. Use the mirror equations to determine location, size, orientation, and nature
of images formed with spherical mirrors.

13. Distinguish between a thin lens and a thick lens.

14. Describe the shapes of three typical converging (positive) thin lenses and three
typical diverging (negative) thin lenses.

15. Describe the f-number and numerical aperture for a lens and explain how they
control image brightness.

16. Use ray-tracing techniques to locate images formed by thin lenses.

17. Describe the relationship between collimated light and the focal points of a
thin lens.

18. Use the lens maker’s equation to determine the focal length of a thin lens.

19. Use the thin-lens equations to determine location, size, orientation, and nature
of the images formed by simple lenses.

Indicative Contents
2&3.)[.‘52:_)}” C)l_{glzdl

Indicative content includes the following.
The reflection of light:

-transparent, translucent and opaque materials
-specular and diffusive reflection

-Reflection on flat mirrors

-Law of refraction starting from the Huygens principle
-Law of refraction starting from the optical beam
-Fermat's principle

-real and virtual images

-reflection of point sources and extended sources
Reflection on spherical mirrors:

-equations of the spherical mirror
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-spherical aberration (stigmatic, achromatic, orthoscopic optical system)
-Equation of the mirror in Gauss optics

-Reflections on mirrors of extended bodies: magnification
-Convex mirror and concave mirror

-Real and virtual images

Refraction on a flat surface:

-Snell's law

-Construction by refracted wave front using the Huygens principle
-Construction by refracted optical beam

-Fermat's principle for refraction

-Flat diopter

-Refraction of a spherical wave on a flat diopter
-Refraction of an optical beam on a flat diopter

-Image of a body extended over a flat diopter: transverse magnification
Optical Prism:

-Optical prism

-Prismatic deviation angle

-Angle of minimum deviation

-Optical dispersion

-Abbe number

-Prismatic power

-Applications of optical dispersion

-Limit angle, total reflection

-Applications of total reflection

Spherical diopter:

-Conventions for the spherical diopter

-Refraction on a spherical surface

-Equation of the spherical diopter in Gauss optics

-focal points and focal distances

-focal plane

-Refractive power of the diopter

-Refraction of extended sources

-Transverse magnification

-Angular magpnification

Thin lenses:

-Refraction through a thin lens

-Points and planes

-Nodal Points and Optical Center

-Lens maker's formula

-Gaussian equation of thin lenses
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-Newtonian equation of thin lenses
-Transverse magnification

-Longitudinal magnification

Thick lenses:

-Focal distance

-Effective power and nominal power
-Frontal power

-Analytical research of the principal planes
-Power of a thick lens immersed in heterogeneous transparent media
-Magnification

Combination of lenses

-Effective power

-Frontal power

-Method of successive lenses

-Method of principal planes

-Convergence and divergence of a thin lens system
Optical aberrations:

-Aberrations to the third order

-Spherical aberration of a diopter
-Spherical aberration of a thin lens
-Astigmatism

-Chromatic aberration

Learning and Teaching Strategies

sl 5 aleill i) yin)

Strategies

The course is divided into lectures trying to stimulate students' response and
interest. The student is encouraged to develop a "curiosity-driven" approach to
this discipline. The exam includes a written test where in some questions the
student's knowledge of the theory and his/her ability to solve simple exercises
are explored. At the student's discretion, the writing can be supplemented by an
oral interview. The purpose of the interview is to verify the degree of
understanding and mastery of the topics requested by the teacher.
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Student Workload (SWL)
Al ol 5l Jaal

Structured SWL (h/sem) ssisauilla g | Structured SWL (h/w) i 3
Jrad)l I CJlall elasiall (gwlydl Josd) LS Lee gl JUal) @atiall gyl Josell WS
Unstructured SWL (h/sem) pok w:i 2% | Unstructured SWL (h/w) psks Qﬁ 15
Jadl I el plaziall pe (quhyull Jox) be gl CIlal) datiall p& (guyld] Jodl
Total SWL (h/sem)
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Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 1 10% (10) Continuous

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) Zleiall

Material Covered

Week 1 Light nature, Laws of geometrical optics (transmission law, Reflection law, Refraction law)

Week 2 Fermat’s principle, optical path, critical angle

Week 3 Total internal reflection, principle of reversibility

Week 4 Refraction by prism, minimum deviation, thin prism, color dispersion, images formed by paraxial rays
Week 5 Spherical surfaces, focal points, focal lengths, image formation, virtual images, conjugate points and planes,
Week 6 Convention of signs, magnification, derivation of the Gaussian formula
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Week 7 Mid-term Exam

Thin Lenses, image formation, conjugate points and planes, the oblique-ray method, image formation at
Week 8

concave and convex lenses

Lateral magnification, lens makers' formula, the power of a thin lens, thin lenses in contact, derivation of the
Week 9

lens formula

Mirrors, focal point and focal length, mirror formulas, power of mirrors, spherical aberration, astigmatism,
Week 10 thick mirrors, thick-mirror formulas
Week 11 | Optical instruments, the human eye
Week 12 | Simple harmonic motion, the theory of simple harmonic motion

Cameras and photographic objectives, speed of lenses, meniscus lenses, symmetrical lenses,
Week 13

telephoto lenses
Week 14 | Wave equations
Week 15 | The superposition of waves, addition of waves
Week 16 | Preparatory week before the final Exam

Delivery Plan (Weekly Lab. Syllabus)
idall e ) mleiall

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
il 5 aladll alias
Available in the
Text .
Library?

Required Texts F. A. Jenkins and H. E. White, Fundamentals of Optics No
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Eugene Hecht, Optics (fourth edition)

Recommended Texts No
Websites
Grading Scheme
Group Grade el Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
(S:;tielsgoc;roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory osgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsda 50-59 Work meets minimum criteria
Fail Group FX — Fail (ddlaadl 08) Cwly | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Module
Code Course/Module Title ECTS Semester
Academic English
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
Description

Geometric optics is the study of light in its simplest form by treating light as rays. Light rays travel in

straight lines until they encounter an interface (such as a mirror or a lens) where they may be redirected
by reflection and refraction. This course describes the physical principles that determine how rays
behave at various interfaces. These principles are then used to model simple optical systems with
varying degrees of fidelity. Natural optical phenomena (rainbows, mirages, total-internal reflection,
etc.) and classic optical systems (prisms, telescopes, cameras, etc.) will be analyzed throughout the
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course. Linear systems will be introduced to analyze more complex optical systems.
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1. Mission & Vision Statement

Vision Statement

The phsical academic staff at (Al-Muthanna) University believe that students come to understand the
field of physics through a combination of course work, laboratory experiences, research, and fieldwork.
The combination of instructional methods leads students to a balanced understanding of the scientific
theoryes used by physist to make observations, develop insights and create new knowledge about the
physical laws and theoris that controlling the nuture . Small class sizes within the physical program
foster a close working relationship between academic staff and students in an informal and nurturing

atmosphere.

Mission Statement

The physical academic staff pursues a multifaceted charge at (Al-Muthanna) University. The Program
seeks to provide all physical students with fundamental knowledge of physics, as well as a deeper
understanding of a selected focus area within the physical sciences. The curriculum and advising have
been designed to prepare graduates for their professional future, whether they choose to work as field
physises specializing, or to pursue advanced degrees in the general physics. The phsical program also
provides the necessary fundamental knowledge of wide range of phenomena, from elementary particles
(neutrinos, and electrons) to the largest superclusters of galaxies. In addition, physical courses provide
a key laboratory science experience for those students seeking to complete the general education

requirements

2. Program Specification

Programme code: BSc-physics ECTS 240

Duration: 4 levels, 8 Semesters Method of Attendance: Full Time

Level 1 exposes students to the fundamentals of physics, suitable for progression to all programmes
within the physical programme group. Programme-specific core topics are covered at Level 2
preparing for research-led subject specialist modules at Levels 3 and 4. A Leeds physics graduate is
therefore trained to appreciate how research informs teaching, according to the University and School

Mission statements.

The research ethos is developed and fostered from the start via practicals, which are either embedded
in lecture modules or taught in dedicated practical modules, research seminars and tutorials. There is
a compulsory field course in Level 1, which students must pass in order to progress into Level 2, and

optional field courses in Levels 2, 3 and 4. At Level 4 all students carry out an independent research



project, which may be a xx credit library or data analysis project, or a xx credit field or laboratory based

project.

Academic tutorials are held at Levels 1 and 2 with the same tutor, who is also the personal tutor,
providing continuity and progressive guidance. Level 1 and 2 tutorials include a number of workshops
to teach skills, e.g. library use and presentation skills, followed by assessed exercises, e.g. essays and

talks, as opportunities to practice these skills in a subject-specific context.

International years and Industrial placements are also offered and individual needs are discussed with

the appropriate tutor and accommodated wherever possible.

3. Program Goals

1. To provide a comprehensive education in physics that stresses scientific reasoning and
problem solving across the spectrum of disciplines within physics

2. To prepare students for a wide variety of post-baccalaureate paths, including graduate school,
professional training programs, or entry level jobs in any area of physics

3. To provide extensive hands-on training in electronic technology, statistical analysis, laboratory
skills, and field techniques

4. To provide thorough training in written and oral communication of scientific information
To enrich students with opportunities for alternative education in the area of physics through

undergraduate research, internships, and study-abroad

4. Student Learning Qutcomes

Physics is a natural science that involves the study of matter, its fundamental constituents, its motion
and behavior through space and time, and the related entities of energy and force. Physics is one of
the most fundamental scientific disciplines, with its main goal being to understand how the universe
behaves. Graduates obtain information on the various phenomena that occur in nature in terms of
simpler phenomena and utilize basic knowledge toward realizing broader concepts that connect the
things observable to humans to root causes, and then connect these causes together. The Department
offers a Bachelor of Science in physics with a concentration in General phyics. Additionally, the
Department offers courses to a large number of students from other departments and supports pre-
professional programs. The physicc curriculum and experiences are designed to prepare students, in

part, for entry into professional health programs, graduate studies, technical careers and education

Outcome 1
Identification of Complex Relationships
Graduates will be able to illustrate the structure of matter and the interactions between the

fundamental constituents of the observable universe.



Outcome 2
Oral and Written Communication
Graduates will be able to formally communicate the results of physics that investigations using both

oral and written communication skills.

Outcome 3
Laboratory and Field Studies
Graduates will be able to perform laboratory experiments and field studies, by using scientific

equipment and computer technology while observing appropriate safety protocols.

Outcome 4
Scientific Knowledge
Graduates will be able to demonstrate a balanced concept of how scientific knowledge develops,

including the historical development of foundational theories and laws and the nature of science.

Outcome 5
Data Analyses
Graduates will be able to demonstrate scientific quantitative skills, such as the ability to conduct

simple data analyses.

Outcome 6
Critical Thinking
Graduates will be able to use critical-thinking and problem-solving skills to develop a research project

and/or paper.

5. Academic Staff

Qahtan Adnan Abdulgader | Ph.D. in Physics | Professor
Email: Qahtan.adnan@mu.edu.lq

Mobile no.:

Hadey K. Mohamad | Ph.D.inin Physics | Professor
Email: hadey.mohamad@mu.edu.iq

Mobile no.:

Firas Faeq K. Hussain | Ph.D. in phsics / Professor
Email: firas.f@mu.edu.iq

Mobile no.:



Hassan M. Jaber Al-Ta'ii | Ph.D. in phsics / Professor
Email: Domez973@yahoo.com

Mobile no.:

Ali S. Ali. | Ph.D.in phsics / Professor
Email:

Mobile no

Muwafaq Fadhil Jaddoa | Ph.D. in phsics | Assistant Prof.

Email: muwafaqfj@mu.edu.iq

Mobile no.:

Mousa Makey Khrajan | MSC in phsics | Assistant Prof.

Email: muwafaqgfi@mu.edu.iq

Mobile no.:

Rasha A. Hussein | Ph.D. in phsics | Assistant Prof.

Email: rasha.lasereng@mu.edu.iq

Mobile no.:

Ahmed, F. Almurshedi | Ph.D.in phsics | Lecturer.

Email: fhahmed2@mu.edu.iq

Mobile no.:

Salah. A. H. almurshidee | Ph.D. in phsics | Lecturer.

Email Salah.almurshidee@mu.edu.iq

Mobile no.:

Ali N Sabbar | Ph.D.in phsics | Lecturer.

Email: alinadhm@mu.edu.ig

Mobile no.:

Oday Salman Mahdi | Ph.D.in phsics | Lecturer.
Email: Oday.mahdi.sci@mu.edu.iq

Mobile no.:


mailto:alinadhm@mu.edu.iq

Thill Akeel Kadhum Almusawi |
Email: thillakeel@mu.edu.iq

Mobile no.:

| Assistant Prof.

6. Credits, Grading and GPA

Credits

Ph.D. in phsics

| Lecturer.

(Name) University is following the Bologna Process with the European Credit Transfer System (ECTS)

credit system. The total degree program number of ECTS is 240, 30 ECTS per semester. 1 ECTS is

equivalent to 25 hrs student workload, including structured and unstructured workload.

Grading

Before the evaluation, the results are divided into two subgroups: pass and fail. Therefore, the results

are independent of the students who failed a course. The grading system is defined as follows:

GRADING SCHEME

Olyul Jalass

Group Grade el Marks (%) | Definition

A - Excellent Il 90 - 100 Outstanding Performance
Success B - Very Good [SESNVE> 80 -89 Above average with some errors
Group C - Good NVES 70-79 Sound work with notable errors
(50-100) D - Satisfactory ugin 60 - 69 Fair but with major shortcomings

E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX — Fail Al Ud - ) (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required
Note:

Number Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Calculation of the Cumulative Grade Point Average (CGPA)

1. The CGPA s calculated by the summation of each module score multiplied by its ECTS,

all are divided by the program total ECTS.

CGPA of a 4-year B.Sc. degree:

CGPA = [ (1stModule score x ECTS) + (2nd Module score x ECTS) + ......] / 240




7. Curriculum/Modules

Semester1 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL | ECTS | Type | Pre-request
Phys 1101 Mechanics and Properties of Materials | 79 71 6.00 C
Phys 1102 Electricity 79 71 6.00 C
COS 1101 Mathematics | 63 87 6.00 B
Phys1103 General Astronomy 63 62 5.00 C
UOM 1104 Computer Science | 48 52 4.00 B
UOM1101 Arabic Language 48 27 3.00 B
Semester2 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL [ ECTS | Type | Pre-request
Phys 1214 Mechanics and Properties of Materials Il 79 71 6.00 C Phys 1101
Phys 1215 Magnetism 79 71 6.00 C Phys 1102
COS 1212 Mathematics I 63 87 6.00 B COS 1101
COS 1203 General Chemistry 64 61 5.00 B
UOM 1203 Human Rights and Democracy 48 27 3.00 B
UOM1202 English language | 48 52 4.00 B
Semester3 | 30ECTS | 1ECTS=25hrs
Code Module SSWL [ USSWL | ECTS | Type | Pre-request
Phys 2306 Modern Physics | 64 61 5.00 C
Phys 2307 Heat and Thermodynamic 64 61 5.00 C
Phys 2308 Analytical Mechanicsl 48 52 4.00 C
Phys 2309 Analog Electronics 79 71 6.00 C
COS 2314 Mathematics IlI 63 87 6.00 B C0OS 1212
UOM 2316 English Il 48 52 4.00 B UOM1202




Semester4 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL ECTS C Pre-request
Phys 24110 | Modern Physics Il 64 61 5.00 C Phys 2306
Phys 24111 | Thermodynamic and Statistical 63 62 5.00 C Phys 2307
Phys 24112 | Analytical Mechanics Il 48 52 4.00 C Phys 2308
Phys 24113 | Digital Electronics 79 71 6.00 C Phys 2309
UOM 2415 Computer Science |l 48 52 4.00 B UOM 1104
Phys 24014 | Sound and Wave Motion 63 87 6.00 C

Semester5 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL ECTS Type Pre-request
Phys 35015 | Geometrical Optics 79 71 6.00 C
Phys 35016 | Laser Physics | 79 71 6.00 C
Phys 35017 | Quantum Mechanics | 63 62 5.00 C
COS 3515 Mathematics IV 63 87 6.00 B COS 2314
Phys 3501 Thin Film 48 52 4.00 E
COS 3506 Scientific Research methods 33 42 3.00 B

Semester6 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL ECTS Type | Pre-request
Phys 36119 | Physical Optics 79 71 6.00 C Phys 35015
Phys 36120 | Leaser Physicsll 79 71 6.00 C Phys 35016
Phys 36121 Quantum Mechanicsl| 63 62 5.00 C Phys 35017
Phys 36022 | Material Physics 48 52 4.00 Cc
Phys 3602 Medical physics 33 42 3.00 E
COS 3607 Numerical Analytic 79 71 6.00 B




Semester7 | 30ECTS | 1ECTS=25hrs

Code Module SSWL | USSWL ECTS Type | Pre-request
Phys 47023 | Nuclear Physics | 79 71 6.00 C
Phys47024 Solid State Physics | 79 71 6.00 C
Phys 47025 | Electromagnetic Theory | 63 87 6.00 C
Phys 47026 | Mathematical Physics | 63 87 6.00 C
Phys 4705 Nano- science 48 52 4.00 E
UOM 4707 Professional Ethics 33 17 2.00 B

Semester 8 | 30ECTS | 1ECTS=25hrs
Code Module SSWL | USSWL ECTS Type Pre-request
Phys 48127 | Nuclear Physics |l 79 71 6.00 C Phys 47023
Phys 48128 | Solid State Physics I 79 71 6.00 C Phys47024
Phys 48129 | Electromagnetic Theory Il 63 87 6.00 C Phys 47025
Phys 48130 | Mathematical Physics I 63 87 6.00 Cc Phys 47026
Phys 4806 Renewable Energy 48 52 4.00 E
Phys 48032 | Research Project 33 17 2.00 C

8. Contact

Program Manager:

Salah. A. Hassan. Almurshidee | Ph.D. in Physics

Email: salah.almurshidee@mu.edu.iq

Mobile no.:

Program Coordinator:
| Ph.D.in Physics |

Email:

Mobile no.:
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Module

Semester No.
Code

Level

1 Phys 1101

Phys 1102
COs 1101
Phys1103
UOM 1104
UOM1101

o s N

Module

No.
Semester No Code

UGl

1 Phys 1214
Phys 1215
COS 1212
COS 1203
UOM 1203
UOM1202

Two
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Module

No.
Semester No Code

Level
Phys 2306
Phys 2307
Phys 2308
Phys 2309
COS 2314
UOM 2316
UOM 2317

Three
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Module

No.
Semester No Code

UGl

Phys 24110
Phys 24111
Phys 24112
Phys 24113
UOM 2415

Phys 24014
UOM

Four
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Module Name in English

Mechanics and Properties of
Materials |

Electricity

Mathematics |

General Astronomy
Computer Science |

Arabic Language

Module Name in English

Mechanics and Properties of
Materials 11
Magnetism

Mathematics II

General Chemistry

Human Rights and Democracy
English language |

Module Name in English

Modern Physics |

Heat and Thermodynamic
Analytical Mechanicsl
Analog Electronics
Mathematics 11

English Il

Module Name in English

Modern Physics Il
Thermodynamic and Statistical
Analytical Mechanics I

Digital Electronics

Computer Science Il

Sound and Wave Motion
Arabic language I
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Language

English
English
English
Arabic
English
Arabic
Total

Language

English
English
English
English
Arabic
English
Total

Language

English
English
English
English
English
English
Arabic
Total

Language

English
English
English
English
English
English
Arabic
Total

Cl

(o]

L

L

CL

SSWL (hr/w) Exam SSWL USLSW SWL  cors

CL (hriw) Lect (hr/w) Lab (hr/w) Pr (hriw) Tut (hriw) Semn (hriw) "™ hr/sem hrisem hrisem
2 2 2 4 94 81 175 7.0
2 2 2 4 94 81 175 7.0
2 2 3 63 87 150  6.00
2 3 33 92 125 500
2 1 3 48 27 75 3.00
2 3 33 17 50  2.00
10 0 6 0 7 0 20 365 385 750  30.00
SSWL (hr/w) Exam SSWL usst SWL  Lors

(hriw) Lect (hr/w) Lab (hr/w) Pr (hriw) Tut (hriw) Semn (hriw) "/5€™ hrsem hrisem hrisem
2 2 1 4 79 9% 175  7.00
2 2 1 4 79 9% 175 7.0
2 2 3 63 87 150  6.00
2 2 4 64 86 150  6.00
2 3 33 17 50  2.00
2 3 33 17 50  2.00
12 0 6 0 4 0 21 351 399 750  30.00

SSWL (hr/w) Bam  SSWL USSYswi
hr/sem ECIS

(hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hr/w) hr/sem hr/sem hr/sem
2 2 4 64 86 150  6.00
2 2 4 64 86 150  6.00
2 1 3 48 52 100  4.00
2 2 1 4 79 71 150  6.00
2 2 3 63 37 100  4.00
2 3 33 17 50  2.00
2 3 33 17 50  2.00
14 0 6 0 4 0 24 384 366 750  30.00
SSWL (hr/w) Bxam  sswi SOV swi cors

(hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hriw) N7SeM  psem hrisem hrisem
2 2 4 64 86 150  6.00
2 1 3 48 77 125 500
2 1 3 48 52 100  4.00
2 2 1 4 79 71 150  6.00
2 1 3 48 27 75 3.00
2 1 3 48 52 100  4.00
2 3 33 17 50  2.00
12 0 6 0 5 0 23 368 382 750  30.00
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C
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B
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Prerequisite
Module(s)
Code

Prerequisite
Module(s)
Code

Phys 1101

Phys 1102
COS 1101

Prerequisite
Module(s)
Code

COS 1212
UoM1202

Prerequisite
Module(s)
Code
Phys 2306

Phys 2307
Phys 2308
Phys 2309
UOM 1104




Level Semester No. (Ll Module Name in English
Code
1 Phys 35015 Geometrical Optics
2 Phys 35016 Laser Physics |
3 Phys 35017 Quantum Mechanics |
Five 4 COS 3515 Mathematics IV
5 Phys 3501 Thin Film
6 COS 3506 Scientific Research methods
UGIIl Semester No. LR Module Name in English
Code
1 Phys 36119  Physical Optics
2 Phys 36120 Leaser Physicsll
3 Phys 36121  Quantum Mechanicsl!
Six 4 Phys 36022 Material Physics
5 Phys 3602 Medical physics
6 COS 3607 Numerical Analytic
Level Semester No. AL Module Name in English
Code
1 Phys 47023  Nuclear Physics |
2 Phys47024  Solid State Physics |
3 Phys 47025 Electromagnetic Theory |
Seven 4 Phys 47026 Mathematical Physics |
5 Phys 4705 Nano- science
6 UOM4707  Professional Ethics
UGIV Semester No. LI Module Name in English
Code
1 Phys 48127  Nuclear Physics Il
2 Phys 48128 Solid State Physics Il
3 Phys 48129 Electromagnetic Theory Il
Eight 4 Phys 48130 Mathematical Physics Il
5 Phys 4806 Renewable Energy
6 Phys 48032 Research Project
CL Class Lecture

Lab Laboratory

Structured SWL  Pr

uSSW
L0534l awl  Language SSWL (hr/w) Exam SswL S swL
CL (hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hr/w) hr/'sem prisem hr/isem hr/sem
Gaudigll G yadl  English 2 2 1 4 79 71 150  6.00
| ool el English 2 2 1 4 79 71 150 6.00
| oS lilSaa  English 2 2 3 63 62 125 5.00
IVolusbyll English 2 2 3 63 87 150 6.00
4ad,4.5¢)  English 2 1 3 48 52 100 4.00
oelall Sl malia Arabic 2 3 33 42 75 3.00
Total 12 0 4 0 7 0 20 365 385 750 30.00
uSSW
el 2 53l ad Language SSWL (hr/w) Bam  sswL UV oswLo
CL (hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hr/w) hr/'sem nr/sem hr/sem hr/sem
4y 5l @l all English 2 2 1 4 79 71 150  6.00
Il ,5d ¢Lyd  English 2 2 1 4 79 71 150 6.00
Il o<W lil<ea  English 2 2 3 63 62 125 5.00
A gall ale English 2 1 3 48 52 100 4.00
dghll ¢L 5yl English 2 3 33 42 75 3.00
e a3 English 2 2 1 4 79 71 150 6.00
Total 12 0 6 0 6 0 21 381 369 750 30.00
uSSW
g 5Ll Language SSWL (hr/w) Exam SSWL ' SWL =
CL (hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hr/w) hr/'sem nr/sem hr/sem hr/sem
| 4yl ol 3l English 2 2 1 4 79 71 150  6.00
| dall Al ¢L3é - English 2 2 2 4 79 71 150 6.00
| dnalina 5,6l 45 )1l English 2 2 3 63 87 150  6.00
|assly ) clLall  English 2 2 3 63 87 150 6.00
sl Jle English 2 1 3 48 52 100  4.00
Aigall @Al Arabic 2 3 33 17 50 2.00
Total 12 0 4 0 8 0 20 365 385 750 30.00
w
Al Al Balal) and Language (i) Eangca U=I= SWL ECTS
CL (hr/w) Lect (hr/w) Lab (hr/w) Pr (hr/w) Tut (hr/w) Semn (hr/w) hr/'sem prisem hr/sem hr/sem
Il 4551l byl English 2 2 1 4 79 71 150 6.00
Il dlall sl ¢ 5 English 2 2 1 4 79 71 150 6.00
| | dsudalina 5 <M 4 ,laill English 2 2 3 63 87 150 6.00
[lisabi ) el 38l English 2 2 3 63 87 150  6.00
sa0atall WElLll  English 2 1 3 48 52 100 4.00
E)sﬂ\ Sisn &}‘)ﬁm English 2 3 33 17 50 2.00
Total 10 0 6 0 7 0 20 365 385 750 30.0
Total 94 0 44 0 48 0 169 2944 3056 6000 240.0
e de ould complete 4 wee o] e e ps to e requireme e Bachelo degree
Basic learning activities SWL: Student Workload
SSWL: Structured SWL
Module type

Practical Training

(hr/w) type Tut Tutorial

Lect Online lecture

m .
©€M seminar

B

C Core learning activity

S Suport or related learning activity
E

Elective learning activity

Note: Columns O, Q and R are progrmaed, protected and should not be edited

USSWL: Unstructured SWL
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1. Overview

This catalogue is about the courses (modules) given by the program of Electrical Engineering to gain
the Bachelor of Science degree. The program delivers (xx) Modules with (6000) total student workload
hours and 240 total ECTS. The module delivery is based on the Bologna Process.
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2. Undergraduate Courses 2023-2024

Module 1
Code Course/Module Title ECTS Semester
Phys 1101 Mechanics and Properties of 6 1
Materials |
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description

Classical mechanics, also known as Newtonian mechanics, was developed by Sir Isaac Newton in the
17th century and provides a framework for understanding the motion of everyday objects. It is based on
three fundamental principles: Newton's laws of motion. These laws state that an object will remain at rest
or in uniform motion in a straight line unless acted upon by an external force, the rate of change of
momentum of an object is directly proportional to the applied force, and for every action, there is an
equal and opposite reaction. Classical mechanics also includes the study of concepts like energy, work,
power, and rotational motion.

In the study of mechanics, various mathematical tools are employed, such as calculus, differential
equations, and linear algebra, to model and analyze the behavior of physical systems. These tools help in
formulating equations of motion, solving problems related to forces and energy, and predicting the
behavior of objects under different conditions.

Overall, mechanics is a fundamental subject in physics that provides a framework for understanding and
analyzing the motion and behavior of physical systems, ranging from everyday objects to particles at the
atomic level. Its principles and laws have wide-ranging applications in fields such as engineering,
astronomy, biomechanics, and many other areas of science and technology.

Module 2
Code Course/Module Title ECTS Semester
Phys 1102 Electricity 6 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description

This module introduce the study of electric charge involves differentiating between conductors and
insulators and using them to demonstrate the existence of charges. In addition, Coulomb’s law will be
stated. Along with this, electric field, dipole moments; potential energy; and torque on an electric dipole
and flux of electric field will be introduced. Their expressions will be derived, and then used to solve
problems. However an introduction will be give for simple electric circuits principle such as current,
voltage, resistance, conductivity and resistivity along as with Kirshoff’s law for current and voltage. The
student will gain theoretical and experimental fundamental knowledge of electricity, which is necessary
for further knowledge in physics.




Module 3

Code Course/Module Title ECTS Semester
COS 1101 Mathematics I 6 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87
Description

Here's a description of the differential calculus terminology for students in the Physics department of
the College of Science:

1. Differentiation: It is a branch of mathematics that studies the rate of change of a function between
two points in space.

2. Derivative: It represents the rate of change of a function at a specific point and indicates the slope of
the curve representing the function at that point.

3. Critical Points: These are the points where the derivative of a function is zero. They play a crucial
role in determining points of intersection, local maxima, and minima of functions.

4. Inverse Functions: They reverse the process of a given function and are used to find the original
input value for a given output value. They are important in solving equations and finding the inverse
derivatives.

Module 4
Code Course/Module Title ECTS Semester
Phys1103 General Astronomy 5 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,2 63 62

Description

The academic program for astrophysics is a comprehensive and rigorous course of study designed to
equip students with a deep understanding of the universe and the physical laws that govern it. The
program combines theoretical knowledge with practical skills to develop students' expertise in this
fascinating field.

Students in the astrophysics program delve into a wide range of subjects, including celestial mechanics,
stellar evolution, galactic structure, and cosmology. They explore the fundamental principles of physics
and apply them to the study of astronomical phenomena. The curriculum emphasizes mathematics,
computer modeling, and data analysis techniques, enabling students to analyze and interpret complex
astronomical data.

The program offers hands-on experiences through laboratory work, telescope observations, and
computational simulations. Students collaborate with faculty and fellow researchers on cutting-edge
projects, contributing to the advancement of astrophysics knowledge. The program also encourages
students to participate in conferences, workshops, and internships to gain practical exposure and foster
connections within the scientific community.

Graduates of the program are well-prepared for careers in research, academia, or industry, where they
can continue to explore the mysteries of the universe and make significant contributions to the field of
astrophysics.




Module 5

Code Course/Module Title ECTS Semester
UOM 1104 Computer Science I 4 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2,1 48 52
Description

The subjects of computer science in 1% semester offers an integration of theoretical and practical
learning using a range of learning opportunities, such as lectures, labs, practical training. Majority of
schools and universities typically operate on a credit-based system and provide courses worth a set
number of credits. Students will learn the principles of computers such as operating computers,
generation of computers and how to protect computers from viruses.

Module 6
Code Course/Module Title ECTS Semester
UOMI1101 Arabic Language 3 1
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 48 27
Description
Module 7
Code Course/Module Title ECTS Semester
Phys 1214 Mechanics and Properties of 6 2
Materials 11
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

Fluid mechanics is a branch of physics and engineering that deals with the behavior of fluids, which
include both liquids and gases. It explores the properties and motion of fluids and the forces acting on
them. Fluid mechanics is an important field of study with numerous practical applications, ranging from
designing efficient transportation systems to understanding natural phenomena like ocean currents and
weather patterns.




Module 8

Code Course/Module Title ECTS Semester
Phys 1215 Magnetism 6 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

In this module Explanation of principle concept of magnetic field and its relation with electric charge.
Students will know the sources of magnetic field and study the Motion of a charged particle in a uniform
and nonuniform magnetic field along with magnetic flux, Gauss low and potential. Student will also study
the important laws in magnetism such as Amperes law, Lenz law, Maxwell equations, induced emf etc.
In the end of the course the student will learns about the AC circuits, and how to calculate the effective
voltage and current values, the phase priority, and find the impedance associated with these circuits.
Along with above the student will solve different problems in physics related to magnetism.

Module 9
Code Course/Module Title ECTS Semester
COS 1212 Mathematics 11 6 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

Description

Here's a description of integral calculus terminology for students in the Physics department of the College of
Science:

1. Integration: It is a mathematical operation that involves finding the antiderivative of a function. It calculates the
area under a curve or the accumulation of quantities over a given interval.

2. Definite Integral: It represents the accumulated value of a function over a specific interval. It calculates the exact
area under a curve between two points.

3. Indefinite Integral: It represents the family of antiderivatives of a function. It finds the general solution by adding
a constant of integration.

4. Integration by Parts: It is a technique used to evaluate integrals of products of functions by applying the product
rule of differentiation in reverse.

5. Integration by Substitution: It is a method that involves replacing variables in an integral with new variables to
simplify the integrand and make it easier to solve.

6. Integration Techniques: These include trigonometric substitution, partial fraction decomposition, and integration
of special functions like exponential, logarithmic, and hyperbolic functions.

7. Area Between Curves: It calculates the area enclosed by two curves by finding the definite integral of their
difference or sum over a given interval.

8. Volume of Revolution: It determines the volume of a solid obtained by rotating a curve or region around an axis,
using integration methods such as the disk method or the shell method.

9. Applications of Integrals in Physics: It involves using integrals to solve problems related to finding displacement,




velocity, acceleration, work, energy, and other physical quantities.

Module 10
Code Course/Module Title ECTS Semester
COS 1203 General Chemistry 5 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 64 61
Description
Module 11
Code Course/Module Title ECTS Semester
UOM 1203 Human Rights and Democracy 3 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 27
Description
Module 12
Code Course/Module Title ECTS Semester
UoOM1202 English I 4 2
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 52
Description

Are the rules of English grammar fixed for all time or are they changing? Is it important to follow rules
such as not splitting an infinitive? In this module, we will learn about the structure of the English language
and explore answers to these questions. You will develop a sound grasp of a useful method for exploring
English grammar, and learn the relevant terminology. By the end of the module, you will be able to apply
this descriptive framework to any text in English and understand the effect of grammar choices on your

style of writing.




Module 13

Code Course/Module Title ECTS Semester
Phys 2306 Modern Physics I 5 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 64 61
Description

Atomic physics, the scientific study of the structure of the atom, its energy states, and its interactions with other particles
and with electric and magnetic fields. Atomic physics is the study of the composition of the atom, its interactions with
other particles and subatomic energy states. This branch of physics has been proved to be a brilliant application of
quantum mechanics. It is one of the essential pillars of modern physics

Module 14
Code Course/Module Title ECTS Semester
Phys 2307 Heat and Thermodynamic 5 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 64 62

Description

Thermodynamicsis a branch of physics that deals with heat, work, and temperature, and their relation
to energy, entropy, and the physical properties of matter and radiation. The behavior of these quantities is governed by
the two or threelaws of thermodynamics which convey a quantitative description using measurable
macroscopic physical quantities, but may be explained in terms of microscopic constituents by statistical mechanics.
Thermodynamics applies to a wide variety of topics in science and engineering, especially physical

chemistry, biochemistry, chemical engineering and mechanical engineering




Module 15

Code Course/Module Title ECTS Semester
Phys 2308 Analytical mechanics I 4 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 48 52
Description

Definitions and rules of vectors —scalar and vector products, triple products, derivation of vectors. Position ,velocity,

acceleration

Module 16
Code Course/Module Title ECTS Semester
Phys 2309 Analog Electronics 6 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

Through this course, the students: -
- Acquire a basic knowledge in solid state electronics including diodes, MOSFET, BJT, and operational amplifier.

- Develop the ability to analyze and design analog electronic circuits using discrete components.

-Observe the amplitude and frequency responses of common amplification circuits

- Design, construct, and take measurement of various analog circuits to compare experimental results in the laboratory with

theoretical analysis

Module 17
Code Course/Module Title ECTS Semester
COS 2314 Mathematics Il 6 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87




Description

Module 18
Code Course/Module Title ECTS Semester
UOM 2316 English 1T 4 3
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 52

Description

Are the rules of English grammar fixed for all time or are they changing? Is it important to follow rules such as not
splitting an infinitive? What is the difference between an adverb and an adverbial? In this module, we will learn about
the structure of the English language and explore answers to these questions. You will develop a sound grasp of a
useful method for exploring English grammar, and learn the relevant terminology. By the end of the module, you will
be able to apply this descriptive framework to any text in English and understand the effect of grammar choices on
your style of writing.

Module 19
Code Course/Module Title ECTS Semester
Phys 24110 Modern Physics II 5 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 64 61

Description

Modern physics is a branch of physics that developed in the early 20th century and onward or branches
greatly influenced by early 20th century physics. Notable branches of modern physics include quantum
mechanics, special relativity and general relativity. Focusing on special relativity , black body radiation and
the duality of wave particle behavior.




Module 20

Code Course/Module Title ECTS Semester
Phys 24111 Thermodynamic and Statistical 5 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62
Description

Statistical mechanics is a mathematical framework that applies statistical methods and probability
theory to large assemblies of microscopic entities. It does not assume or postulate any natural laws, but
explains the macroscopic behavior of nature from the behavior of such ensembles.Statistical mechanics
arose out of the development of classical thermodynamics, a field for which it was successful in
explaining macroscopic physical properties—such as temperature, pressure, and heat capacity—in terms
of microscopic parameters that fluctuate about average values and are characterized by probability
distributions. This established the fields of statistical thermodynamics and statistical physics. The
founding of the field of statistical mechanics is generally credited to physicists: Ludwig Boltzmann, who
developed the fundamental interpretation of entropy in terms of a collection of microstates, and James

Clerk Maxwell, who developed models of probability distribution of such states.

Module 21
Code Course/Module Title ECTS Semester
Phys 24112 Analytical mechanics II 4 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 48 52
Description

10



Lagrange’s equation , applications of Lagrange’s equation. The Hamiltonian function Harmonic motion

in Lagrange’s equation

Module 22
Code Course/Module Title ECTS Semester
Phys 24113 Digital Electronics 6 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

The student will learn the topics in this course:- Logic circuits, Boolean algebra, Truth table and
Karnaugh map, Arithmetic circuits Subtraction, The adder — subtractor, Full adder, Half adder, design of
digital electronics circuits.

Module 23
Code Course/Module Title ECTS Semester
UOM 2415 Computer Science II 4 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2,1 48 52
Description

11




Module 24

Code Course/Module Title ECTS Semester
Phys 24014 Sound and Wave Motion 6 4
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87
Description

The purpose of this module is to present a comprehensive study of waves and oscillations in different
fields of Physics. The course explains the basic concepts of waves and oscillations through the method
of solving problems. Each topic begins with the short but clear description of the basic concepts and
principles. This is followed by many solved problems of different types. The proofs of relevant theorems
and derivations of basic equations are included among the solved problems. The topics discussed include
simple harmonic motion, superposition principle and coupled oscillations, damped harmonic oscillations,
forced vibrations and resonance, waves, superposition of waves, vibrations of strings and membranes,

Doppler effect, shock waves, acoustics of buildings.

Module 25
Code Course/Module Title ECTS Semester
Phys 35015 Geometrical Optics 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description

Geometric optics is the study of light in its simplest form by treating light as rays. Light rays travel in
straight lines until they encounter an interface (such as a mirror or a lens) where they may be redirected
by reflection and refraction. This course describes the physical principles that determine how rays behave
at various interfaces. These principles are then used to model simple optical systems with varying degrees
of fidelity. Natural optical phenomena (rainbows, mirages, total-internal reflection, etc.) and classic
optical systems (prisms, telescopes, cameras, etc.) will be analyzed throughout the course. Linear systems
will be introduced to analyze more complex optical systems.

12



Module 26

Code Course/Module Title ECTS Semester
Phys 35016 Laser Physics I 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

This section includes a description of the module, 100-150 words

Module 27
Code Course/Module Title ECTS Semester
Phys 35017 Quantum Mechanics I 5 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62

Description

To study the most relevant mathematical methods of quantum physics for electron or tiny
particles. Quantum mechanics is a fundamental theory in physics that provides a description of
the physical properties of nature at the scale of atoms and subatomic particles. It is the
foundation of all quantum physics including quantum chemistry, quantum field theory, quantum
technology, and quantum information science.

Module 28
Code Course/Module Title ECTS Semester
COS 3515 Mathematics IV 6 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

13



Description

This section includes a description of the module, 100-150 words

Module 29
Code Course/Module Title ECTS Semester
Phys 3501 Thin film 4 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 52

Description

This section includes a description of the module, 100-150 words

Module 30
Code Course/Module Title ECTS Semester
COS 3506 Scientific Research methods 3 5
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 33 42

Description

Gl Jal el Canlll 4y Sacy of iy Les galall Canl) malin o) g 5 aladl uSED o seia s ¢ paladl Canll Ciy pad sl J iy
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Module 31
Code Course/Module Title ECTS Semester
Phys 36119 Physical Optics 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description

14




This course provides an introduction to optical science with elementary applications. Topics covered in wave optics

include: waves, light nature history, superposition of waves, interference of light, youngs double slit experiment,

Michelson interferometer and other interferometers, interference in thin films ant their types, Newton’s Rings, A

Variable Air Wedge, Calculation of Path Difference, Conditions for Constructive and Destructive Interferences, Circular

Fringes ,Diffraction theory, Fresnel diffraction, Fraunhoffer diffraction, Difference between Interference and

Diffraction, Diffraction from a Single Slit, Types of Polarization, Polarizers and polarizing beam splitters, Birefringence

or Double refraction, Partially polarized light, Nicol Prism, Polarization of Light by Reflection, Polarization Based

Scattering, Wave plates, Compensators, Fiber Loop Retarder.

Module 32
Code Course/Module Title ECTS Semester
Phys 36120 Laser Physics 11 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description
This section includes a description of the module, 100-150 words
Module 33
Code Course/Module Title ECTS Semester
Phys 36121 Quantum MechanicsIl 5 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 62

Description

field theory, quantum technology, and quantum information science.

To study the most relevant mathematical methods of quantum physics for electron or tiny particles. To study the
most relevant mathematical methods of quantum physics for electron or tiny particles. Quantum mechanics is a
fundamental theory in physics that provides a description of the physical properties of nature at the scale

of atoms and subatomic particles. It is the foundation of all quantum physics including quantum chemistry, quantum

Module 34

Code Course/Module Title ECTS

Semester

15




Phys 36022 Material Physics 4 6

Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)

2 1 48 52

Description

This section includes a description of the module, 100-150 words

Module 35
Code Course/Module Title ECTS Semester
Phys 3604 Medical Physics 3 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 33 42

Description

Medical Physics module explores the ways in which physics is applied in the diagnosis and treatment of
illnesses. Study application of physics concepts in different organs of human body. It may include the
study of forces ant type of forces effect on and in the human body. It also produce heat, pressure,
electricity, light and sound etc, in medicine and its uses in the diagnosis and treatment. The topics such
as using of radioactive isotopes in the treatment of cancer are also included. This topic provide learning
on how to apply physics-based concepts and methodologies to procedures such as medical imaging,
radiation therapy, radiation protection and dosimetry. Students will gain knowledge, experience and
problem-solving capabilities to provide solutions in areas related to health care in the hospitals and

clinics.
Module 36
Code Course/Module Title ECTS Semester
COS 3606 Numerical Analytic 6 6
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description

Introduction to numerical analysis, detection of errors and identification of their sources and analysis,

errors resulting from arithmetic operations, calculating initial approximations to the roots of equations,

16



half-interval method, false position method, Newton-Raphson method, solutions to ordinary differential

equations, Taylor method, Euler method, Euler method Developed, Range-Kota method, Trapezoidal

method.
Module 37
Code Course/Module Title ECTS Semester
Phys 47023 Nuclear Physics I 6 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

In this course, we teach the students the Principles of nuclear physics, the Essential characteristics of the nucleus, the

Interaction of radiation with matter, the Interaction of electrons with matter

Interaction of neutron with mater, Interaction of gamma rays with matter, Nuclear structure and stability, Nuclear

models, Nuclear forces, Nuclear activation, Nuclear reactors, Radiation pollution and its biological effects

Radioactivity, Radiation Units, Exposure, Absorbed Dose, and Equivalent dose.

Module 38
Code Course/Module Title ECTS Semester
Phys47024 Solid State Physics I 6 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71

Description




Teach students the most important basic concepts, principles, laws, and scientific theories of the Solid state
Physics, the student has the scientific skills that enable him to perform their professional and business
functions, and others.

Module 39
Code Course/Module Title ECTS Semester
Phys 47025 Electromagnetic Theory I 6 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

Description

This course will teach students about electromagnetism. Electromagnetism is the branch of physics concerned with studying
interactions between electrically charged particles. In this course, students will learn about electric fields. They will learn about
charge distributions, electric current, and electric flux. They will use Gauss's law to find electric fields and electric potentials
around symmetric charge distributions. They will learn how to define and calculate capacitance. The concept of charge is

introduced, and the properties of electrical forces are compared with those of other familiar forces, such as gravitation.

Module 40
Code Course/Module Title ECTS Semester
Phys 47026 Mathematical Physics I 6 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87

Description

1. The Mathematical Physics course aims to provide students with a solid understanding of the mathematical tools and
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concepts required to analyze and solve physics problems. It covers a wide range of mathematical topics, including
calculus, differential equations, linear algebra, complex analysis, and special functions.

2. Mathematical Modeling: Students learn how to use mathematical models to describe physical phenomena and
systems. They explore how mathematical equations and techniques can be applied to model and analyze various
physical processes, such as motion, waves, quantum mechanics, electromagnetism, and statistical mechanics.

3. Complex Analysis: Complex analysis is introduced as a powerful mathematical tool in physics. Students explore

complex numbers, functions, and integration techniques in the complex plane. They learn to apply complex analysis

to solve problems in electromagnetism, fluid dynamics, and quantum mechanics.

Module 41
Code Course/Module Title ECTS Semester
Phys 4705 Nano physics 4 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 52
Description
Module 42
Code Course/Module Title ECTS Semester
UOM 4707 Professional Ethics 2 7
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 33 17
Description
This section includes a description of the module, 100-150 words
Module 43
Code Course/Module Title ECTS Semester
Phys 48127 Nuclear Physics II 6 8
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Class (hr/w)

Lect/Lab./Prac./Tutor

SSWL (hr/sem)

USWL (hr/w)

2

2,1

79

71

Description

In this course, we teach the students the following: Radioactive decay, Nuclear decay modes, Alpha decay,

Beta decay, Neutrino hypothesis, Electron capture, Decay scheme, Gamma decay, estimation lifetime of the

samples, Nuclear reactions, Q-value of reaction, Exothermic and endothermic reactions (Exergonic &

Endergonic), Fission & Fusion, Nuclear reactors, Nuclear activation, Cross-sectional area, Macroscopic

cross-section, Elementary particles and Neutron physics.

Module 44
Code Course/Module Title ECTS Semester
Phys 48128 Solid State Physics II 6 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2,1 79 71
Description

Teach students the most important basic concepts, principles, laws, and scientific theories of the Solid State
Physics, the student has the scientific skills that enable him to perform their professional and business

functions, and others.

Module 45
Code Course/Module Title ECTS Semester
Phys 48129 Electromagnetism II 6 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 87
Description

This course will teach students about electromagnetism. Electromagnetism is the branch of physics
concerned with studying interactions between electrically charged particles. In this course, students will

learn about magnetic fields. They will use Ampere's law to find magnetic fields and magnetic flux around
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different current distributions. They will learn how to define and calculate inductance, stored energy,
conduction, and displacement current densities. The course will also look at Maxwell’s equations for

electromagnetic waves.

Module 46
Code Course/Module Title ECTS Semester
Phys 48130 Mathematical Physics II 5 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 2 63 67

Description

1. The Mathematical Physics course aims to provide students with a solid understanding of the mathematical
tools and concepts required to analyze and solve physics problems. It covers a wide range of mathematical
topics, including calculus, differential equations, linear algebra, complex analysis, and special functions.
2. Mathematical Modeling: Students learn how to use mathematical models to describe physical phenomena
and systems. They explore how mathematical equations and techniques can be applied to model and analyze
various physical processes, such as motion, waves, quantum mechanics, electromagnetism, and statistical
mechanics.

3. These special functions have unique mathematical properties and are essential in solving differential
equations and describing physical phenomena. They are used extensively in theoretical and applied physics,

providing solutions to problems that arise in various branches of the discipline.

Module 47
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Code Course/Module Title ECTS Semester
Phys 4806 Renewable Energy 4 8
Class (hr/w) Lect/Lab./Prac./Tutor SSWL (hr/sem) USWL (hr/w)
2 1 48 52
Description

This subject is designed for students by providing an introduction to the most important renewable energy resources
and the technologies for harnessing these within a framework of a broad range of simple to state-of-the-art advanced
energy systems. The subject helps students understand society's present needs and future energy demand by
examining both conventional and renewable energy technologies including fossil fuels, nuclear power, solar energy,

wind power, biomass energy, hydropower, geothermal energy, etc.

Contact

Program Manager:
Salah.A.Hassan almurshidee | Ph.D. in Physics | Lecturer.

Email: salah.almurshidee @mu.edu.iq
Mobile no.:

Program Coordinator:
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