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Module Aims
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Comprehend the fundamentals of stress/strain analysis and apply them with
confidence to the calculation of loads and deformations in simple structures
Recognize the relationships between commonly used material properties,
and recall their value for typical materials used in mechanical engineering
structures.

Analyses and examine a physical problem .

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

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.
introduce the wide range of materials used in engineering and their
fundamental, physical properties

develop problem solving skills in engineering mechanics through the
application of concepts in statics and dynamics to real world problems.

Module Learning
Outcomes

A jall 33l (Ll s 2

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.

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.
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.

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.

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.

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.

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.

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

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

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)
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Structured SWL (h/sem) Structured SWL (h/w)
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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
mber Outcome
Quizzes 3 10% (10) 4,9,12 LO#1,2,3,7,8
Formative Assignments 3 10% (10) 5,10, 13 LO#3,4,6and 7
assessment Projects / Lab. 1 10% (10) Continuous
Report 1 10% (10) 14 LO#5,8
Summative Midterm Exam 1hr 10% (10) 8 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
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Material Covered

S 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

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

Material Covered

Week 1 | Lab 1: s Jaiy aladinly (a9 Joaadl) da

Week2 | Lab 2: ¢ilae gl aladiuly (i ¥) Joaail) dad Glua g A ga ¢y gild (gaiat

Week3 | Lab 3: Sia g ol Ao 48] jia dakall BY 5N g gl SLSiaY) Jalaa

Week 4 Lab 4: 4 saa Adaald 1M | guall) a3 (s

Week5 | Lab 5: 4 all b ¢5igsd ¢l 62




Learning and Teaching Resources
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Available in the
Text
Library?

1. "Classical Mechanics" John R. Taylor (2005)
2. "Introduction to Classical Mechanics: With
Problems and Solutions" by David Morin (2008)
Required Texts 3. "Classical Mechanics: The Theoretical Minimum" Yes
by Leonard Susskind & George Hrabovsky (2014)

Recommended Texts No

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

Websites j j
engineering
Grading Scheme
Cilaall alada

Group Grade _paiil) Marks (%) | Definition

A - Excellent B 90 - 100 Outstanding Performance

B - Very Good RENRYEN 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good RYES 70-79 Sound work with notable errors

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

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol ;| (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 Aims
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1.

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
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1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10. 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
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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)
¢ 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

¢ 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

¢ 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
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Strategies

Type something like: The main strategy that will be adopted in delivering this module
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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 L.su\ Al Jaal)

Structured SWL (h/sem) Structured SWL (h/w)
Juadl) J3A Qlall alaiiall ool jall Jasl) 79 Lo sad alldall alaiall sl all Jaall S
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
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Total SWL (h/sem) 150
Juadll A Qltall Y il jal) el

Module Evaluation
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Time/Nu Relevant Learning
. Weight (Marks) Week Due U
Quizzes 3 10% (10) 5,10, 12 LO #1,2,10
Formative Assignments 3 10% (10) 2,911 LO#3,4,6,7,8
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#1-8
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered
Week 1 Introduction to fluid mechanics: Definition and scope, continuum hypothesis, classification of fluids

11




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

Delivery Plan (Weekly Lab. Syllabus)

Material Covered
Week1 | Lab 1: 48 all 8 (figai oyl 0
Week2 | Lab 2: 4liia JLid) 4y sl aladiady il 4308 (ul
Week 3 Lab 3: 4u_add) iy e\dil\.ni.) slall gAhuS\ add) alag
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Week4 | Lab 4: S all Jgaid)

Week 5 Lab 5;&3\ Salza ?\J&.L.ul_j r-Ja.uA Gl ol cunadl sa%all culs &l\ Jalae Al

Week 6 | Lab 6: &g all Jalza

Week7 | Lab 7: &gl 4 i o

Learning and Teaching Resources
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Available in the
Text

Library?

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

2- "Computational Fluid Dynamics:
Principles and Applications" by Jiri
Blazek (2015).

3- "Introduction to Fluid Mechanics"
by Yasuki Nakayama (2019)

Required Texts Yes

Recommended Texts No

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

Websites ] ]
engineering
Grading Scheme

Group Grade paall Marks (%) | Definition

A - Excellent Dbl 90-100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:(jels;oG)roup C - Good RYES 70-79 Sound work with notable errors

D - Satisfactory Jous gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al ad) iy | (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.

13
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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.

DN —

Module Learning
Outcomes
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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
Lala )Y il giadl

Indicative content includes the following.
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

15




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

aaleill 5 aleill ilai) il

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)
il il Al Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
ol A LY L) ol ) (L) 79 ] el D il ) Jesl 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Juadl) J3A Qllall alaiial) joe ool jall Jaal) L saud allall aliiall ye sl ) Jaall
Total SWL (h/sem) 150
Jomdll & Ul IS ) jall Jaal)
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Module Evaluation

373...»\ JJS\ palall e.us.u
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 5,10, 12 LO #1,2,10and 12
Formative Assighments 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 1hr 10% (10) 9 LO#1-9
assessment Final Exam 4hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< i) = g E\.@.Ld\
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.
el The Electric Field of a Uniform Ring of Charge, The Electric Field of a Uniformly Charged
ee Disk
Week5 | Electric Flux, The flux Examples Flux through a Cube, Electric flux through a disk
T Gauss’s Law and its application to find the electric field, charged spherical shell, infinite line
ee 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.
Week9 | Energy stored in charged system
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

17




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

Week 15 | Kirshoff’s voltage and current law

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

Material Covered

Week 1 | Lab 1: Ohm's law investigation (a5 05 (3:8a3)

Week 2 Lab 2: Electrical resonance (SboeS) ol

Week 3 Lab 3: Kirchhoff's laws for complex circuit analysis (saxall il sall Jdail (o g5 S U 5il)

Week 4 | Lab 4: The internal resistance of the voltmeter (il s&ll 4lal0l) 4a 5laall)

Week 5 Lab 5: The maximum power transfer theorem (& sell alaall 5 ;dll)

Week 6 Lab 6: Capacitive Reactance (& sl 33l )l lus)

Week 7 Lab 7:

Learning and Teaching Resources
U'“"..Jﬁ“ﬁ (J,_d\ JJLAAA

Available in the

Text
Library?
- Fundamentals of Physics, Halliday & Resnicle,
Required Texts John Wiley, 2011 9th edition. No
- University Physics by Francis and others.
35 2T (Rl 5 2l g€ — AilSpn) Aalel) L3l -
Recommended Texts als ey SU Yes

O3l pali aal il dpunlalinall 5 40k sl .

Websites https://openstax.org/books/physics/pages/18-3-electric-field
Grading Scheme
Group Grade paal) | Marks (%) | Definition

18




A - Excellent bl 90-100 Outstanding Performance

B - Very Good EENREES 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good RrES 70-79 Sound work with notable errors

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

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al 28) ol ;| (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 Title Magnetism Module Delivery
Module Type C KTheory
Module Code Phys 1215 KLecture
ECTS Credits 6 wLab

X Tutorial

150 KPractical

SWL (hr/sem)

OOSeminar
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 Curriculum. e-mail Physics.sci@mu.edu.iq

Committee
Snjf:tiﬁc Committee Approval 10/06/2023 Version Number | 1.0
Relation with other Modules
AV Al all 3 sall e B

Prerequisite module Phys 1102 Semester 1
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

4005 )Y il sinall 5 alaill il g Al jall 3alall Calaaf

Module Aims

o)l salal) Calaal

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

To understand the nature of magnetism and magnet.

To differentiate between electric field and magnetic field.
To understand the magnetic field and its different examples.
To understand the behavior of the motion of charged particle in uniform
and nonuniform magnetic field.

To develop problem solving skills related to magnetism.
Application of Gauss’ law for magnetism.

Study of Amperes law, lenz law and Maxwell equations.

To study the type of transformer and its applications.

To understand the inductance, self and mutual inductance.
To study the type of transformer and its applications.

Module Learning
Outcomes

Aol )l salall alail) s jaa

N

A S AN R

11.

12.

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

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

How magnetic field lines are different from electric field lines.

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

Some practical applications of magnetic fields in physics.

How to analyze magnetic forces on current-carrying conductors.

How current loops behave when placed in a magnetic field.

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

current-carrying conductor.

. How to use Ampere’s law to calculate the magnetic field of symmetric

current distributions.

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

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

Indicative Contents
LaLs LY gl

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
nonuniform magnetic field [10 hrs]

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

aaleil 5 aleill i) 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)
LAl yall Jasl
Structured SWL (h/sem) Structured SWL (h/w)
ol S Ll AL5il) 3] (L) 79 L sl ALl il ol Jasl 5
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Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5

Juadl) PR Qlall Alaindl e ool ) Jaal) e saud allall sl ye sl ) Jaall
Total SWL (h/sem) 150
Jaaill I8 Ll I sl Jaal
Module Evaluation
dau) JJS\ salall e.\:m
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 3,5,10 LO #1, 2,10 and 11
Formative Assignments 3 10% (10) 2,9,12 LO#3,4,6,7and 12
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)
s i) = g E\.@.Ld\
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
S DC circuit, A series combination of an inductor and a resistor connected to a dc source, A
e 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
! AC circuit, An Inductor Connected to an ac Source, Series Combination of a Resistor, an
Week 15 Inductor and a Capacitor Connected to an ac Source, Resonant Frequency
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1 | Lab 1: Nonlinear relation between voltage and current (a3l 058 (e 3523l)
Lab 2: Charge and discharge Capacitance an calculation of time constant
Week 2
(L il s Glas 5 Amniia @y g (i)
Week 3 | Lab 3: Wheatstone Bridge (¢ 5 3 ki)
Week4 | Lab 4: Measuring the inductive impedance of coil in AC circuits (4 stiall il sall 3 Calall 4dial) daslaall (o)
Week 5 Lab 5: Inductive Reactance (4l 53 i)
Week 6 | Lab 6: The internal resistance of Ammeter (_iedd 4dalall 4 slaall)
Week 7 Lab 7:
Learning and Teaching Resources
ua:g)ﬂ‘} ela_\j‘ )JLLAA
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.
N5 2m] - (Ramliey Al e - i) Aall SLsal
Recommended Texts ala LA° 2 AL Yes
A s pali al ) - dpnlaliaall 5 450 Sl 2
Websites http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/magfie.html
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Grading Scheme

Cilaall alada

Group Grade gl Marks (%) | Definition

A - Excellent B 90 - 100 Outstanding Performance

B - Very Good EENREES 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good RYES 70-79 Sound work with notable errors

D - Satisfactory da s 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol 5 | (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

Al Hyall Balal) i g 3 gad

Module Information
Ll Al 3aldl e glae

Module Title General chemistry Module Delivery
Module Type B XTheory
Module Code COS 1203 XLecture
ECTS Credits 5 XLab
X Tutorial
SWL (hr/sem) 125 XPractical
OSeminar
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 Alaa J. Mohammed Module Leader’s Qualification
Module Tutor Name (if available) e-mail Physics.sci@mu.edu.iq
Peer Reviewer Name Name e-mail E-mail

ientifi ittee A |
Scientific Committee Approva 09/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 AY) Al )l sall ae ABM)

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

4005 )Y il sinall 5 alaill il g Al jall 3alall Calaaf

Module Aims

A Hall alall Calaa

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 jall 33l (Lol il 2

1. The study includes an introduction to analytical chemistry and types of
chemical analysis.

2. 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 Y Gl giadll

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: Ionic 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

alacl) 5 alail] cilyasi) jiad

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 Analytical chemistry thinking skills. This will be achieved through classes,

Strategies
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.
Student Workload (SWL)
LAl yall Jasl
Structured SWL (h/sem) 64 Strucfured SWL (h/w) 4
Jadll A Qllall alaiial ol jall Jaa) e sand Ul Adaiiall ol sl Jasl)
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
Juadl) PR Qlall Alaindl e ool ) Jaal) e saud alldall aliiall ye sl ) Jaall
Total SWL (h/sem) 125
Joadll A Qlall I il jal) el
Module Evaluation
A Al Balal) PRttY
Time/Nu Relevant Learning
ber Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 3,5,10 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) 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)
@il e sl zlgial

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
Week 7 | 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.
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
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 S
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
U“‘:?Jﬂ‘} ('J:uj\ J.JL.a.q

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

Cilaall alada

Group Grade _paiil) Marks (%) | Definition

A - Excellent B 90 - 100 Outstanding Performance

B - Very Good [RENRYEN 80-89 Above average with some errors
(S:(;:tjt?;oc;‘roup C - Good RYES 70-79 Sound work with notable errors

D - Satisfactory Jous gia 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol ;| (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
dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Astrophysics Module Delivery
Module Type C KTheory
Module Code Phys1103 KLecture

OLab
ECTS Credits > .

OTutorial

125 OPractical

SWL (hr/sem)

OSeminar
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.ig

Module Leader’s Acad. Title

Lecturer

Module Leader’s Qualification

M.Sc.

Module Tutor Name (if available) e-mail Physics.sci@mu.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval ]
Date 10/06/2023 Version Number 1.0

Relation with other Modules

AV Al all 3 sall e B

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

Lol ©bgizally @laidl 75L39 dwly ! Bl Lol

Module Aims

Gy Bolodl L3l

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

Bolall @latll Oolryen
EWINY]

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
oLV ©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

aaleill 5 aleill Cilai) 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.

Strategies 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
astronomical and physical coefficients and parameters of astrophysics.
Student Workload (SWL)
lUall L;...;\ Al Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
el I3 Il liziall eyl Janl 03 | Lo Il mial gl o) 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latiall pe (gulyll Jazd!
Total SWL (h/sem)
Juaddl I3 CIlall (S gyl Joell 125
Module Evaluation
Al Hal) Balal) A
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assighments 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)
@il e s zlgial

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
%Jﬁ“} (Ja_d\ JJLAA

Available in the
Text
Library?

1- Fundamental Astronomy 5thed, H.Karttunen et al,

Required Texts Springer, 2006 No

2- Astronomy - Principles and Practice 4th ed, A.Roy, D
Recommended Texts No
Clarke, Springer ,2000

Websites
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Grading Scheme

Cilaall alada

Group Grade odadll Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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
dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k_ILA}lM

Module Title Computer Science I Module Delivery
Module Type B KTheory
Module Code UOM 1104 XLecture
XLab
ECTS Credits 4 .
OTutorial
100 OPractical
SWL (hr/sem)
COSeminar
Module Level 1 Semester of Delivery 1
Administering Department Physjcs . Dep. | college | College of science
Module Leader | Nawrass N. Ameen e-mail Nawrass@mu.edu.iq
Module Leader’s Acad. Title sistant 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
H 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 DAY Al ) 3 sl e B
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

Module Aims

Gy Bolodl L3l

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

Bolall @latdl Oolryen
W]

9. Recognize how the computer device works.

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

12. Describe RAM and ROM.

13. Define Hardware and software.

Indicative Contents
Aol Y wbgisall

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 Il 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

alail) 5 alail] ilyasi) jiad

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)
Clall al jall Jaal)
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

Al ol Balal) s
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#3,4,6and 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 Lab Syllabus)
D8R e g gl
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 — Il 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,
Weeks 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
Week 12 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
U'“"..Jﬁ“ﬁ (J,_d\ JJLAAA

Available in the

Text
Library?
Required Texts I Clodl sl Yes
Recommended Texts 2010 (2 gulll ple QLS No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
(S:(t):t_:elsgoc;‘roup C - Good KVES 70-79 Sound work with notable errors
D - Satisfactory laugin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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

dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title dalal) 4y pl) A2l Module Delivery
Module Type B XTheory
Module Code UoB12345 KlLecture
ECTS Credits 3 KdLab
OTutorial
SWL (hr/sem) 75 OPractical
OSeminar
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.ig
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 ]
Date 10/06/2023 Version Number 1.0
Relation with other Modules
AV Al all 3 sall e B
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

oyl e CB589)15 0ySI 0T ogily Cadludl Jadg cqumnsall ) e ORI Bile] .1
b 0385839 Ogron Lasd Olgaalls Tasdl oo saneilly dasdlodl 83 e Ol dogas
Module Aims Ly Jodl e 0gd e padclun

- 3B el Gedly pSanll 885 e Ol (e .3

Bslydll i el @usi5 (0 pgiSal Ligms il M)l OS] .4

Aol (o egale G2y lo oy SRl LY o aiSH @935 DAl dogalll By Al duas .5
- bl

9 udas Ol e OByl Lalidl Culudlg sudaedl (STl 0gd e Ol Buclus .6

Gy Bolodl L3l

tdaladl d padl dalll ‘ol:u Ol yee
Module Learning

Outcomes yall sl plas Olgiue (] Bpadl 1

&pﬁa.lb 29st| .LC‘}&J‘ &.9)“) 2
Blol) el oy Al jalglalls duadl zalinll Caoy .3
Aoyl

doVly dgalll Slauadl j b canyadll 4

Indicative Contents
Aol Y wbgisall

Learning and Teaching Strategies

alacl) 5 alail] Cilyasi) jind
o led)l dazmadl il o
gl Sl demdlin] e
. lg?}bu&ﬂ‘ ﬁ‘.—k}duub w)xm .
Strategies gl slue] dxdlin) o
219 Jols duoedl el @
Student Workload (SWL)
il i el Jaal)
Structured SWL (h/sem) 18 Structured SWL (h/w) 3
Juadll I CIlal) elasiall gyl Jodll b goanl Call elazidl oyl Josd!
Unstructured SWL (h/sem) - Unstructured SWL (h/w) 3
Juad)l I Cdlal) elasiall 2 (bl Joddl b el CIUall @latindl g (bl ol
Total SWL (h/sem) -
Jradl] I35 el ST oyl Jass!
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Module Evaluation

Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assighments 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 2hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

@b o gl el
Material Covered
Week 1 dal Blas
Week 2 | 4s0)8 Llas
Week 3 dx5ladl elasyl
Week4 | gl @ jgac
Week 5 | sD)ly el
Week 6 | Jsl yed Oloxiol
Week 7 aadlly Juogll 800
Week 8 slallg Ul
Week 9 Cods Syads pad s
Week 10 | 4l Jawg Biog)l HUS uelgh
Week 11 | 859.wellg 8)guaiall otV
Week 12 | U g Olial
Week 13 | lgogleg doyall 4o
Week 14 A ol
Week 15 | dulall )i dadlis
Week 16 | 3lgd! Ol
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Learning and Teaching Resources
U‘ﬂ)ﬂ‘} el:uj\ ‘).Jh.a.q

Available in the
Text
Library?
Required Texts gl ol dll e/ sLadVlg DYl delsd (§ gl Yes
Recommended Texts Gl (plasas [do el Gug)dl pelr No
Websites buaSo 9 855l de gusgall
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory laugin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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 DESCRIPTION FORM
Al Hyall Balal) i g 3 gad

Module Information
:\:LM\JJM 3alal) QLA}L.A

Module Title Aokl jBasall g oluady) (3 gda Module Delivery
Module Type B XTheory
Module Code UoB12345 XlLecture
ECTS Credits 5 kLab
OTutorial
SWL (hr/sem) 75 OPractical
OSeminar
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
SDjf:tiﬁc Committee Approval 10/06/2023 Version Number | 1.0
Relation with other Modules
6 DAY Al ) 3 sl e B
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

4005 )Y il sinall 5 alaill il g Al Hall 3alall Calaaf

Module Aims

A Hall salall Calaa

O Lo Al ) g (ol G s oty el iy -1
25 gl AT Vg a5 5 LS5 o

Lgans) 4 e DA (e L) (3 g8 9 dhal jiasal) & ggda Al 3 -2

(b Ashal Rapal) G jlal) b A 3 e Lgtla ga g W palic 5 Lgllsdil g
allad) 50

Module Learning
Outcomes

Aol pall salall alail) Cils jaa

- bl el aUail) Geul 48 e Lale alldall () 585 ()11
Cilalal jEanll g5 Saaaill Bual) 43S elliag ¢ o of -2
- gkl jiaall Jsall 8 LAY A J s saus e slae clliag 5 -3

Al b a5 Gl (3 smg o3 e Qllall 0 S5 o)) -4

Indicative Contents

Lala )Y il giadl
Learning and Teaching Strategies
alxil) 5 alaill Cila gl yind
Balally Aal Al 43) jleal) CalaaYl-
Strategies

—2- GL\JSAJJM el.l_;.ﬂ\ dP EJA'A\AAS\ L) ClLalig

les g o (i 3 Y] Gim il 2553 —

Student Workload (SWL)
il i el Jaal)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Juadll JA Qlall el ol all Jasl) Lo sad calldall alaiall sl ol Jaall
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 5
Juadl) A lall alaindl e ool Hall Jasl) Lo gl Gl aliidl) ye (asd ) Jasl)
Total SWL (h/sem) -
Juaill JD& Ll IS sl ) Jaal

Module Evaluation
:\,p.u\‘)ﬂ\ salall e.\,gﬁ.i
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Time/Nu . Relevant Learning
ber Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and 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)j‘.'m ‘;t:},wY\ G\.@.Ld\

Material Covered

Ol @98 pggan

Week 1
Gl iy
drglowd! 2312dlg OLaYI (§ Ol B>
Week 2
Pl (§ Ol Fgh>
Week 3 Ol Bgizw (Jgudl BlAe)l
Ol Bga> poleo S Ly9ag dun Sl pne labaiall £ gdid
a3Vl Caliall 49l &l
Week 4 ddgull gaall dolaie
Ol 3gd> ddlye doalaio
Ol Fgazd duyal dolaioll
Week 5 Aaleall oyl g rabeall J ghail) — ) oY) Apkal jhag
Week 6 | Ol g5 3929 dndeY! Ture plis! — drusbisad! 8l glucad!
Week 7 | Susilsall dpdi ol jagall — 5 judbsall Askal jazal) — Al jayal) ool
Week 8 | 4l ull) Lol jagal) — S Lt ) jagall — All) Aol jial
Week 9 | 5ASI dska) jiaps i) ddal jiays — 4,880 gi) Akl jhasall
Week 10 | &gl Ash) jiaall — Lo lial) ko) jhapal) Ao Laia) Akl jRagall — dpiday giil) Akl Ryl
Week 11 | dbid! daluwdl — Slakud! Jiad
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Week 12 | Al daloal) — Ay piil) Adabeal)

Week 13 | el allaill —

Week 14 | ¢Slall 3gall (& (o 5all aUal — (31 jl) (B 4o japall
Week 15 | ¢llall — 4500 3Lal) ) gl

Week 16 | <LDEN ) gig 4y ggand) Guals —

Learning and Teaching Resources
w‘)ﬂb (Ja_ﬂ\ JJLAA

Available in the
Text
Library?
O Sl G jlad g aaalia dukal jRaal) Gulis
Required Texts - . Yes
¢l dasa dand MY g (g3 31 Cinlal
Recommended Texts No
Websites
Grading Scheme
Group Grade paall Marks (%) | Definition
A - Excellent Dbl 90-100 Outstanding Performance
B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:(_:els;oG)roup C - Good RYES 70-79 Sound work with notable errors
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al ad) 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.

MODULE DESCRIPTION FORM

dawlyl Baledl Cauog 3 god
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Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Mathematics I Module Delivery
Module Type B XTheory
Module Code COS 1101 Miecture
6 XLab
ECTS Credits
I OTutorial
150 OPractical
SWL (hr/sem)
COSeminar
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.iq
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 C ittee A| |
A S e 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 DAY Al ) 3 sl e B

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll bgizally @laill z5lG g dawlyll Balall Colual

Module Aims

Teach students the most

important basic

concepts, principles .

laws. And
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Gyl Boladl Calun]

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

Balall @latdl Oolryen
EWINY]

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

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

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

Indicative Contents
dolin Y ©bgisall

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

alail) 5 alail] ilyasi) jiad

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)
lUall ! Al Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
o] I3l Jall il ubll Jal 63 L speel I platiall byl Jose) 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
Jsadll I Cdlal) elasiall 2 (bl Joddl b el Clall @latindl g byl ol
Total SWL (h/sem)
)l I CIlal) SI (w1 Jodd! 150
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Module Evaluation

Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due U
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)
@b o gl el
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)

Learning and Teaching Resources
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U“‘:?Jﬂ‘} ('J:uj\ J.JL.a.q

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 sl Marks (%) | Definition

A - Excellent il 90-100 Outstanding Performance

B - Very Good (SESNVES 80-89 Above average with some errors
(S:(;:(_:elsgoG)roup C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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.

MODULE DESCRIPTION FORM
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dawlydl Baledl Cauog 3 god

Module Information
:\*u\‘)..ﬂ\ Balal) il slase

Module Title Mathematics 11 Module Delivery
Module Type B XTheory
Module Code COS 1212 KLecture
6 XLab
ECTS Credits
I COTutorial
150 OPractical
SWL (hr/sem)
OOSeminar
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.iq

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 C ittee A |
e 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

6 DAY Al 5l 3 sl e B

Prerequisite module

COS 1101

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Lol bgizally @laill 5l g duwlyll Balall Colual

Module Aims

Gyl Boladl Calun]

Teach students the most important basic concepts, principles . laws. And
scientific theories of the Integrals . The students has the scientific skills that
enable him to solve more problems in application.

integration

Module Learning
Outcomes

Bolall @latll Oolryen
EWINY]

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

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

19. Linking theoretical concepts wi Improper integrals first kind th applied material
through applied examples.

Indicative Contents

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

of Exponential and Logarithmic functions: 15 hrs

oLyl bgizal 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
e,glaﬂ\} ela_“d\ Claad) yil

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)
Al 53 Jaal

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

Jraddl I CIlal) plaiad) (gwhyll Jomdd! 63 b gl (Uall @latioll guly) ol 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 6
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latindl g (gwbyd) Jazd!

Total SWL (h/sem)

)l s Il L?iSJl @+hdl Joxxl 150
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 3,5,10 LO #1,2,10and 11
Formative Assighments 3 10% (10) 2,8,13 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) 9 LO#1-9
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e gl #leiall
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

Week 9 The integration of Exponential and Logarithmic functions
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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
%Jﬁ“} (Ja_d\ 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 odadll Marks (%) | Definition

A - Excellent il 90-100 Outstanding Performance

B - Very Good (SESNVES 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good KVES 70-79 Sound work with notable errors

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

E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlandl WB) Cnly | (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

dawlyl Baledl Cauog 3 god

Module Information
MM\JJS\ salll QLAJS’.A

Module Title Eng]ish Language 1 Module Delivery
Module Type B KTheory
Module Code UoM1202 KLecture
XLab
ECTS Credit 3:00
recits COTutorial
75 OPractical
SWL (hr/sem)
OOSeminar
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

Scientific Committee Approval 010/06/2023 Version Number | 1.0

Date

Relation with other Modules

G AY) Ll Hall 3 sal) ae A8l

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Lol bgizally elaill 5l g duslylll Balal) Colual

Module Aims

Gy Bolodl L3l

26. 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;

27. 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.

28. 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.

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

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

Module Learning
Outcomes

Bolall @atll olonyea
EWNINY]

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

20. Distinguish between description and prescription in English grammar.

21. analyze and label sentence constituents accurately

22. parse any sentence

23. understand the role of grammar in effective communication

24. 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.

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

Indicative Contents
dolin Yl ©bgiseal!

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 e 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 ¢ Personal information ¢ Social
expressions (1). 4hr
Unit 4: Family and friends

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

Sports/ Food/ Drinks e Present Simple - l/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 o this/that Adjectives e Can I... ? 4hr
Unit 8: Where I live

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

Saying years » 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

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

Reading Comprehension

Reading paragraphs

Listening . 4hr

Learning and Teaching Strategies

sl 5 abeill i) yin)

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)
Clall ol Al Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
! ISl Il bxiall gwyd! Joonl 48 L gl Il izl gulyol] Jame) 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Jral) I I @lasiall pe eyl Jasdl e guanl lall plisiall i gl Jam

Total SWL (h/sem)

Joall I Clal) S oyl Jael

100
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Module Evaluation

Z\,g...u\ Jﬂ\ saldl) e.usﬁ

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

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)

@B o g el
Material Covered
Week1 | Unitone
Week2 | Unit Two
Week3 | Unit Three
Week4 | Unit Four
Week5 | 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
il aledll jalias

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 sl Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
(S::_:Tgoc;mur) C - Good RVES 70-79 Sound work with notable errors

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

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlaodl WB) cly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\*u\‘)..ﬂ\ Balal) il slase

Module Title Eng]ish Language 11 Module Delivery
Module Type B KTheory
Module Code UOM 2316 KLecture
1 XLab
ECTS Credit
recits COTutorial
100 OPractical
SWL (hr/sem)
OOSeminar
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

entil A 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

AN Ll Al 3 sal) ae A8l

Prerequisite module

UOM1202

Semester

Co-requisites module

Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

Module Aims

Gyl alodl CBlan

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 @latd] olryen
EWINY]

26.
217.
28.
29.
30.

31.

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

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
Aol Y wbgisall

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

alacl) 5 alail] cilyasi) jiad

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)
Ul 53 sl

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

Juadll I CIlall elasiall gyl Jodll 48 b gl (Uall @latioll guly) ol 3
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 3
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latiall pe (guldl Jazd!

Total SWL (h/sem)

draddl s Ul k?Jijl @+hdl Joxxl 100
Module Evaluation
Al Hal) Balal) A
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assighments 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 e gl #leiall

Material Covered
Week1 | Unitone
Week2 | Unit Two
Week3 | Unit Three
Week4 | Unit Four
Week 5 | Unit Five
Week 6 | Unit Six
Week 7 Mid-term Exam
Week 8 | Unit Seven
Week9 | 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
%Jﬁ“} (Ja_d\ JJL.AA

Available in the
Text
Library?
New headway intermediate student’s book
Required Texts Yes
By: John and Liz Soars. Oxford
Recommended Texts No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
(S:(;:(_:els;oG)roup C - Good KVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) cly | (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 DESCRIPTION FORM

dawlyl Baledl Cauog 3 god

Module Information
:\:LM\JJM 3alal) QLA}L.A

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

150 U] Tutorial
SWL (hr/sem) O Practical

L1 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 1.0

Date

Relation with other Modules

6 DAY Al ) 3 sl e B

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol bgizally @laidl 75L39 dwly ! Balall Lol

Module Aims

Gy Bolodl L3l

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

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
Outcomes

8ol edaddl il ysen
Aoyl

1. Recognize the wave properties.
2. Understanding the simple harmonic motion and its applications.

3. Understanding the damped oscillation and its difference with forced
oscillation.

4. To understand the sound and shock waves.

Indicative Contents

dolin Y ©bgisall

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]

Part B - Superposition Principle and Coupled Oscillations

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

alacl) 5 alail] Cilyasi) 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)
Gllall ol all Jaal

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

duaddl s CIUall @l ‘éwbaJl Jedl 63 s guaed Il platiall bl Josdd! 4

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

el I CIlall elaziedl e gl Josxd! 87 L gl (Ul @latiall pe (] Jazd! 6

Total SWL (h/sem) 150

69




il I35 Il S ooyl Jodi

Module Evaluation

Al ol Balal) s
Time/Nu Relevant Learning
mber Weight (Marks) Week Due e
Quizzes 3 10% (10) 2,6,11 LO#2,6,10and 11
Formative Assignments 3 10% (10) 2,8,12 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) 8 LO #1-8
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@bl o gl el
Material Covered
Simple Harmonic Motion, Periodic Motion, The Time Period, The Frequency, The Displacement,
Week1 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
Weelc6 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 | |nterference 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

uaa..g‘)im} ela_\j‘ JJLLAA

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 sl Marks (%) | Definition

A - Excellent Jlial 90-100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group

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

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Ana]ytica] Mechanics 1 Module Delivery
Module Type C KTheory
Module Code Phys 2308 KLecture
OLab
ECTS Credits 4 .
COTutorial
OPractical
SWL (hr/sem) 100
OSeminar
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 Committee Approval ]
10/06/2023 Version Number 1.0

Date

Relation with other Modules

AN Ll Al 3 sall ae 48Dl

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

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

Module Aims analytical mechanics.
) 37. To understand the motion of the body and particles.
Catpitl Bl el 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 .

32. Recognize how body and particles moving.

33. List the various terms associated with velocity.

Module Learning 34. Summarize what is meant by a basic moving.
Outcomes 35. Discuss the reaction and involvement of body and particles.
36. Describe velocity, speed ,acceleration, displacement.
37. Define velocity, speed ,acceleration, displacement.
salel P_l,,:)\ Ol ysee 38. Identify the basic laws of moving.

Gyl 39. Discuss the operations of analytical mechanics.

40. Discuss the various of moving.

41. Explain the aims of analytic mechanics.

42. ldentify 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
dolin Y ©bgisall

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

alacl) 5 alail] cilyasi) jiad

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)
il il Al Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
) I Il eliiall gull Jase 48 L speel I platiall byl Jose) 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Bl I CIUall wlaziall pe gwhdl Jasd! L gl Il eliiiall 2 gubylll Jasdl

Total SWL (h/sem)

draddl s Ul L”,&Jl @+hdl Joxxl 100
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
.. Weight (Marks) Week Due R

Quizzes 3 10% (10) 2,5,10 LO#1,2,6,10and 11
Formative Assighments 3 10% (10) 3,7,12 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 2hr 50% (50) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)
@il e sl zlgial

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
%Jﬁ“} (Ja_d\ JJLAA

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

Cilaall alada

Group Grade odadll Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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

dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Ana]ytica] Mechanics 11 Module Delivery
Module Type C KTheory
Module Code Phys 24112 KLecture

OLab
ECTS Credits 4 .

COTutorial

100 OPractical

SWL (hr/sem)

OSeminar
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 Committee Approval ]

10/06/2023 Version Number 1.0

Date

Relation with other Modules

AN Ll Al 3 sall ae 48Dl

Prerequisite module

Phys 2308

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

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

Ayl L]l CBlan| 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 .

43. Recognize how body and particles moving.

44. List the various terms associated with velocity.

Module Learning 45. Summarize what is meant by a basic moving.
Outcomes 46. Discuss the reaction and involvement of body and particles.
47. Describe velocity, speed ,acceleration, displacement.
48. Define velocity, speed ,acceleration, displacement.
saleld P_l,,:)\ Ol ysee 49. ldentify the basic laws of moving.

oyl 50. Discuss the operations of analytical mechanics.

51. Discuss the various of moving.

52. Explain the aims of analytic mechanics.

53. 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

Aol Y wbgisall

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) g alail] ilyasi) jiad

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.
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Student Workload (SWL)
LAl yall Jasl

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

Juadll I CIlall elasiall gyl Jodll 48 b gl (Uall @latioll guly) ol 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latiall pe (guldl Jazd!

Total SWL (h/sem)

100
dwadl I LIl (SO syl ozl
Module Evaluation
:\,p.u\‘)ﬂ\ salall e.\,gﬁ.i
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 2,5,10 LO#1,2,10and 11
Formative Assighments 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)
< ) = gy GL@_LA\
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
U‘ﬂ)ﬂ‘} el:uj\ ‘).Jh.a.q

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
Gilaall alada
Group Grade odadll Marks (%) | Definition
A - Excellent il 90-100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory Jawgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k_ILA}lM

Module Title Advanced Calculus I Module Delivery
Module Type Core X Theory
Module Code Math211 KLecture
ECTS Credits 8 ClLab
X Tutorial
SWL (hr/sem) 200 OPractical
OSeminar
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
Scientific Committee Approval ]
Date 01/06/2023 Version Number 1.0
Relation with other Modules
AV Al all 3 sall e B
Prerequisite module Math101 Semester 1
Co-requisites module Math102 Semester 2
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

Module Aims 48. Students learn the concept of functions with multiple variables and their

. L artial derivatives and their applications and repeated integrals and their

FIRIRUES W PR partial d PP P &
applications.

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

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

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

Module Learning variables and repeated integrals.

55. Everything the student can be transformed from one form to another
Outcomes

equivalent to the original form.
56. Summarize the topic is supported by detailed examples.
57. Questions and answers, discussion and daily exams.
e e 58. Assign the student to solve daily questions and ask new questions and discuss
syl with the students.
59. Daily discussion and exams.

Indicative content includes the following.

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

®  (Vectors and distance in space)

o (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) < yiiall 3232 J) gal)

*  (Functions of two or more variables) JiSI sl (s ysial Jl 52

*  (Limit and continuity) 4 yaiuY) g 4l

*  (Chain rules) ¢ 4lulul sacB(Partial derivatives) 45 all ciliiiall

*  (Non-independent variables) 4&iuall e &l yuaiall

* (Directional derivatives and «oslaall (5 st 5 Aalai¥) ClEiiall o(Gradients) JlassY)
tangent planes)

*  (Higher order partial derivatives) Wall <l (3o 43 jal) cilsidall

* Maxima) Minima and saddle points «( 4 yud) Ll 5 (5 jrall asill ¢ alaall 4l )

* (Lagrange multipliers) g ¥ Clicliae

Indicative Contents
dolin Y ©bgisall

* (Double integrals over rectangular regions) J<&l duels ; shlic e 45l L)
«,(Volumes) s>all, (Double integrals for bounded nonrectangular region)
«(Volume) ¢ a>all(Area) 4aloll
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* Physical applications) 48k 34 Séuki | (Center of mass), (First and second
moments)

* < (Moments of inertia) ¢« A 38 ja S ) gl o e
* (Changing to polar coordinates) 4xbill clilay) N ,usdll | (Triple integrals over

rectangular and nonrectangular regions) w5 el Ghlie e ZEMN cOLll
JEaY Al

* (Triple integrals in cylindrical and spherical coordinates) ~alaaiuly 430 <l
A5 S5 A sdans¥1 CLilaay) | (Surfaces area) C)AL-\A“ Aalise

Learning and Teaching Strategies

alacl) 5 alail] cilyasi) o)

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)
Callall il 5al) Jaal

Structured SWL (h/sem) . Structured SWL (h/w) .
Bl I Jall wlasrell oyl Jassl L gl I pliaiall (gulyll Joonl
Unstructured SWL (h/sem) 123 Unstr?ctured SWL (h/w) 65
Jiadll IS bl ahiiiedl g2 el ol L gl I @latiall pe gwhdl Jooll
Total SWL (h/sem) 500
Jradl] I35 el S oyl Jasd!

Module Evaluation

A Al Balal) e.gs.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due | OQutcome ( platll wilayses
Al @3)
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)
¢ i) (= s El.g_bd\
Material Covered
Week 1 Introduction - (Vector Field) wlgz=ioll Ja=>
(Space Coordinates) , (Cartesian coordinates) , (Cylindrical coordinates) «(Polar
Week2 coordinates).(Spherical coordinates)<ilaaY! ¢ 5l | (Vectors and distance in space)
S (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)
Week4 | (Functions of Several Variables) < siiall 8asia Jl9all | (Functions of two or more variables)
Week 5 | (Limit and continuity) 4 <Yl s 4 | (Chain rules) « 4l s2cB(Partial derivatives) 4 jal) cliial)
Week 6 | (Chain rules) « 4uludl saclé(Partial derivatives) 4 jal) ciliiiall
Week 7 (Directional derivatives and «culeall (5 siva g ualas¥) Cliiiall o Gradients) Ll tangent planes)
Week 8 | (Higher order partial derivatives) Llall <530 (e 438 jall il
Week 9 | Maxima , Minima and saddle points «( 4 jud) Ll 5 5 jraall asill ¢ alanll sl )
Week 10 | (Lagrange multipliers) g Y <ilicliaa
(Double integrals over rectangular regions) « JSidl &by 3l e 45U @MLEI, (Volumes)  pyz=ll,
Weelc1d (Double integrals for bounded nonrectangular region) «(Volume) ¢ p=x>dJI(Area) d>Luwl!
Week 12 (Physical applications) 45Lné wlawlas, (Center of mass), (First and second moments)
«(Moments of inertia) Ml ygadll pje ¢ SN 3550
(Changing to polar coordinates) dudadll wLSlu=Y! JI aadl, (Triple integrals over rectangular and
Weelk13 nonrectangular regions) JS&N! ducby aég ducly bl (e 43N ML,
(Triple integrals in cylindrical and spherical coordinates) 4slglaudl L3I plasiwl AN MBI
Weelcd 49,819, (Surfaces area) o>l d>lus
Week 15 | Preparatory week before the final Exam
Week 16
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Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el

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
L)'“"..Jﬁ“ﬁ (J,_d\ JJLAAA

Available in the
Text
Library?
Required Texts Calculus Stanley - Grossman Yes
Recommended Texts Calculus and analytic Geometry - thomas ves
Websites
Grading Scheme
Cilaall alada
Group Grade sl Marks (%) | Definition
A - Excellent il 90-100 Outstanding Performance
s G B - Very Good [SENVES 80-89 Above average with some errors
(:(;:celsgo)roup C - Good NVES 70-79 Sound work with notable errors
D - Satisfactory laugin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

dpwoy I Boledl Cauo g 7 g

Module Information
L) ) 5kl s slee

Module Title Analog Electronics Module Delivery
Module Type C KTheory
Module Code Phys 2309 KLecture
6 XLab
ECTS Credits
! COTutorial
150 CPractical
SWL (hr/sem)
[JSeminar
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 Committee Approval
entitt B 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
A Al 5l ) gall ae A8D)
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 dwly ! Bl Lol

Module Aims

Loyl Bola)l Colaal

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.

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

Module Learning
Outcomes

Bolall @latll Oolryen
EWINY]

Students are expected to learn and understand:

60. The basic principles of electronics.

61. Fundamental components of electronics.
62. Electronics devices and applications.

63. Analog electronics systems and applications.
64. Digital electronics systems and applications.

Indicative Contents
Aol Y wbgaall

Indicative content includes the following.

7
0‘0

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

alail) 5 alail] ilyasi) jiad

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)
il il Al Jasl)

Structured SWL (h/sem) Structured SWL (h/w)
ol I3l Sl sl byl Joou) 19| L gl Al lasiall gl o) 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
dradl M CIlall claziedl e bl Josxd! L gl (Ul @latiall pe (gulyll Jazd!
Total SWL (h/sem) 150
il I35 CIall I ol Jol
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Module Evaluation

:\,g.m\ JJS\ palall e.us.\
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)
@b o gl el
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 JEET Operation, MOSFETs, JFET (n-channel) Biasing Circuits, The Potential (Voltage) Divider
Bias
Week 12 BIT 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
R 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)
DAl e g gl

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

Week 9 | 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
%Jﬁ“} (Ja_d\ JJLAA

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. v
es

Recommended Texts | 5 pj.c(ronics Physics - Subhi Al Rawii - Mosul

University 1974

Websites

90




Grading Scheme

Cilaall alada

Group Grade odadll Marks (%) | Definition

A — Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:;ffgoc;mur) C-Good NVES 70-79 Sound work with notable errors

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

E — Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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

autom1latic rounding outlined above.
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MODULE DESCRIPTION FORM

dawlyl Baledl Cauog 3 god

Module Information

:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Digita] Electronics Module Delivery

Module Type C KTheory

Module Code Phys 24113 KLecture
XLab

ECTS Credits 6 .
COTutorial
OPractical

SWL (hr/sem) 150
[JSeminar

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 Committee Approval ]

10/06/2023 Version Number 1.0
Date
Relation with other Modules
A Al 5l 3 gall ae 48D
Prerequisite module PhyS 2309 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

Module Aims

Loyl Bola)l Colal

51. To develop problem-solving skills and an understanding of circuit theory

through the application of techniques.

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

53. This course deals with the basic concept of electrical circuits.
54. This is the basic subject of all electrical and electronic circuits.

55. To understand Kirchhoff's current and voltage laws problems.
56. To perform mesh and nodal analyses.

Module Learning
Outcomes

8ol edaddl il ysen
Aoyl

65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

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
dolin Y ©bgisall

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

Boolean algebra, Boolean expressions; 15 hrs

KARNAUGH MAP MINIMIZATION: 15 hrs

COMBINATIONAL LOGIC ANALISIS; 10 hrs

Learning and Teaching Strategies

aaeil g aleil) Cilai) i)

Strategies

This module is designed to encourage students to participate in the exercises, while

simult

aneously improving and expanding their critical thinking abilities. The exercises

are designed to challenge and stimulate students, allowing them to become more

confid

ent in their abilities. Through these activities, students will be able to better

apply their critical thinking skills to real-world situations. Classes, interactive tutorials,

and si

mple 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)
LAl yall Jasl

Structured SWL (h/sem) Structured SWL (h/w)
ol ISl Al eliiall gl Joso) 79| g I lisiall byl Jond >
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latiall pe (guldl Jazd!
Total SWL (h/sem)
dnad)) I LIl k”,&Jl @bl Jozl 150
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S

Quizzes 3 10% (10) 2,6,10 LO#1,2,5,10and 11
Formative Assighments 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)
@il e sl zlgial

Material Covered

Week 1 Introductory Digital Concepts

Week 2 Number Systems

Week 3 Number Systems

Week 4 Subtraction and addition for different system

Week5 | | 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 | K ARNAUGH 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)

Material Covered
Week1 |Lab1: AND Logic Gate
Week2 | Lab2: OR Logic Gate
Week3 | Lab3: NOT Logic Gate
Week4 | Lab4: NAND Logic Gate
Week5 | Lab5: NOR Logic Gate
Week 6 | Lab6: XNOR Logic Gate
Week 7 | Lab7: XOR Logic Gate

Lab 8: DE Morgan Theory

Lab 9: Half adder

Lab 10 : Full adder

Learning and Teaching Resources
u.n.})..‘\ﬂb (J,_d\ JJLAAA
Available in the
Text
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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Grading Scheme

Cilaall alada

Group Grade odadll Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgsto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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
dawlyl Baledl Cauog 3 god

Module Information
:\_LM‘JAS‘ saldl) k—lLA}l’.A

Module Title Modern Physics 1 Module Delivery
Module Type C KTheory
Module Code Phys 2306 KLecture
ECTS Credits 5 Lab
OTutorial
SWL (hr/sem) 125 OPractical
OSeminar
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.lq
Peer Reviewer Name e-mail
Snjf:tiﬁc Committee Approval 10/06/2023 Version Number | 1.0

Relation with other Modules

AN Ll Al 3 sall ae 48Dl

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl 75L39 daly ! Bolall Lol

57. To develop problem solving skills and understanding of atomic mechanisms
through the application of techniques.

Module Aims

Gyl alodl CBlan 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.

76. Recognize the basic components of atom.

Module Learning 77. List the various terms associated with quantum numbers.
Outcomes 78. Summarize what is meant by a basic atomic transitions.

79. Discuss the reaction and involvement of electrons in its orbitals..
80. Study spin angular momentum by stern-garlic experiment .

saleld r*l*ﬂ‘ Olysee 81. The effects of different strength of electric and magnetic fields on

Gy ) electrons.
82. Knowing the basic terminology of quantum mechanics.

Indicative content includes the following.
Fundamentals : 10 hrs

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

Aol Y wbgisall

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

aaleil 5 aleill ilai) 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 ideas and equations
involving some sampling activities that are interesting to the students.
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Student Workload (SWL)
allall sl 5l Jasl

Structured SWL (h/sem) Structured SWL (h/w)
) I Il eliiall gwbll Jase) 64 b el Il szl (gubyll Jooo) 4
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
draddl s CIlal) plaiiall p8 (guhyll Jozsl b el CUall @latindl s (bl ol
Total SWL (h/sem)
)l I Il %,SJl @bl Joazsl 125
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due U

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)
L;JLJ\ ‘;oﬁ.u‘)!\ El.g_'ud\

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)
DAl e g gl
Material Covered
Week1 | Lab 1: Lisx Al 4221 4 50
Week2 | Lab 2: JsY) e all — 43 gun g 5 SI1 5 jallal)
Week3 | Lab 3: Gasouedl 503 (s A caplall 4 o
Week4 | Lab 4: Jball sy 55800 A i) Laall (s
Week 5 Lab 5: <bs jSWI e cwdaliaall <ol jai¥) Al jal () gusa 55 A sl aladin)
Week 6 | Lab 6: a5 sall 50 il
Week7 | Lab 7: Sl SV 3 s
Week8 | Lab 8: L eSl & sl

Learning and Teaching Resources
u{.})ﬂ\} ela_\j\ JJL&AA

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://fen.wikipedia.org > wiki » Quantum_mechanics
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Grading Scheme

Cilaall lalada

Group Grade el Marks (%) | Definition

A - Excellent il 90-100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:(;:(_:els;oG)roup C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

dawlyl Baledl Cauog 3 god

Module Information
A Hal) Balall e slaa

Module Title Modern PhysicsII Module Delivery
Module Type C XTheory
Module Code Phys 24110 KLecture
XLab
ECTS Credits 5 .
OTutorial
OPractical
SWL (hr/sem) 125
[OSeminar
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
6 AY) Ll Hall 3 sall e 48Dl
Prerequisite module Phys 2306 Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents
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Lol bgizally elaill 5l g duslylll Balal) Colual

Module Aims
Gy Bolod| L3l

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

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

63. This course deals with the basic concept of quantum mechanics of radiation.

64. Studying the experiments that explicates these behaviors.

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

Module Learning
Outcomes

Bolall @latdl Oolryen
EWNINY]

83. Recognize the basic concepts of special relativity.

84. Understanding the meaning of different inertial frame of reference and how make
transformation in physical quantities.

85. Discuss the relation between the speed of a body moving with high speed and
other physical parameters like mass, length, time....etc.

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

87. Explaining the glow curve of black body .

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

89. The methods of light interaction with atom.

Indicative Contents
dolin Yl wbgisa!

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

aslal) g el ilia) sind

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)
Gl 5ol Jeall

Structured SWL (h/sem) 64 Structured SWL (h/w) 4

Bl UM CJlall elaiiadl (gulyldl Joall Lo gassl CUall @latiall (gl Jo|

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

il IS ) eliiall e bl Jasdl | 01| gl Ul szl g gt Jaod 4
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Total SWL (h/sem) 15
dudl I LIl (SO swlydl ozl
Module Evaluation
z\ﬂ.ub.ﬂ\ 3alall e,g.ﬁﬁ
Time/Num Relevant Learning
Weight (Marks) Week Due
ber Outcome
Quizzes 3 10% (10) 4,7,11 LO#1,2,5,10 and 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)
Lﬁ)u\ L;“}""'”y‘ CLG"‘J\
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

104




Delivery Plan (Weekly Lab. Syllabus)

iidall e ) lgidll

Material Covered
Week1 | Lab 1: Lis i€l Al 2a8Y) &5
Week2 | Lab 2: Glllly JUI ¢ jall — 44 s 5 56 5 jalall
Week3 | Lab 3: (303 ) JES s Al Gadlall & i g 5<U e (g ging aldail 3 501 (5 ) cadall 4 ja
Week4 | Lab 4: 4l 8l &gy o5 I e il) A3a B (pamt
Weeks | Lab 5: by SKIY1 Lo o 5o 0 ol iy ] Al ) () suen 5 Ao gl o) 20
Week6 | Lab 6: pgmalll (od (o Adlisall s 5 2 saaalSH 350 Cada
Week7 | Lab 7: ¢l all os¥) clagY)

Learning and Teaching Resources
U"‘.-Uﬂ\} eﬂ:_ﬂ\ JJL».AA

Text

Available in the Library?

Required Texts

Introduction to atomic and nuclear physics: 5 eddition. Hennery

semat.!973 By Champ mann and Hall.

Yes

Recommended Texts

Modern Physics, 4th edition,by:Kineth s. Karny .Wiley.

No

Websites https:/iwww.nature.com :
Grading Scheme

Group Grade o Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:(;:c_:els;o(;roup C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgute 50-59 Work meets minimum criteria
Fail Group FX - Fail (At laadl WB) Cwly | (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

dawlyl Baledl Cauog 3 god

Module Information
A Hal) Balall e glaa

Module Title Heat and Thermodynamic Module Delivery
Module Type C KTheory
Module Code Phys 2307 KLecture
5 XLab
ECTS Credits
I COTutorial
125 OPractical
SWL (hr/sem)
OSeminar
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
et e Approv 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY Al ) af sall ae ANl
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl z5L39 Ayl Bl Lol

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.
Aushyll Bolall Bl 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.

90. Recognize how the thermodynamic processes happen.

91. List the various cycles associated with thermodynamic processes.

el et 92. Summarize what is meant by a reversible cycle.

Outcomes 93. Discuss the reaction and thermodynamic processes in reversible
cycles.
94. Define the equation of state.
soled) @lasll Wl 5o 95. Define the first law of thermodynamics and its applications.
dewshyl 96. Define the second law of thermodynamics and its applications.

97. Discuss the throttling process of gases.
98. Discuss the Enthalpy.
99. 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]

Part B — Transformation of thermal energy to work

Indicative Contents

) Reversible processes, Carnot cycle, Otto cycle, [20 hrs]
doliy Yl ©bgisa!

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

ailil) g e&'ﬂ\ Claa) il

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
communication, negotiation, team work, leadership and an appreciation of
diverse perspectives.

Student Workload (SWL)
Ul ol Al Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
ol I3 Il lsiall gl Josal 64 e sl Il bzl gl Jo 4
Unstructured SWL (h/sem) 61 Unstructured SWL (h/w) 4
dwadll I CIlall claziadl pe bl Jood! L gl (Ul @latiall pe guldl Jazd!

Total SWL (h/sem)

dnaddl s Il hw,JSJl @bl Joxl 125
Module Evaluation
A Hall salad) e.us.a
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 59,11 LO#1,2,3,7and 10
Formative Assignments 3 10% (10) 4,6,12 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) 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 sl il

Material Covered

Week1 | Fundamental Concepts, Heat and Temperature

Week 2 | Zeroth Law of Thermodynamics, Gas laws

Week3 | 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

Weekg | Transformation of thermal energy to work

Week9 | 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)
il e ) zlgiall

Material Covered

Week 1 Lab 1: The electric equivalent heat

Week2 | Lab 2:Llall d& jhay e ol 4y )l dadl (id

Week 3 Lab 3: Jleai¥) dkas (a3

Week4 | Lab 4: 2 sl 3 (fig (58

Week 5 Lab 5: 4l s &8l ) 4l jeSl daUal) ) sas

Week 6 Lab 6: s sl 2aaill Jalaa 2l

Learning and Teaching Resources
il aledll jalias

Available in the
Text
Library?
dzyS Bl dus domeld  Weelislage Al .1
Required Texts Yes
daol>  puns (pon> CMS WO Eheliald gl (s3ke .2
Recommended Texts yes
2012 JU.
Grading Scheme
Cilaall lalada
Group Grade sl Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
s G B - Very Good [SESNVES 80-89 Above average with some errors
(:(;:celsgo)roup C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory Jowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdn 50-59 Work meets minimum criteria
Fail Group FX — Fail (ddlaadl wd) cowsly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\T.m:\).ﬂ\ alal) Chla glasa

Module Title Thermodynamic and Statistical Module Delivery
Module Type C KTheory
Module Code Phys 24111 KLecture
5 XLab
ECTS Credit
recits COTutorial
125 OPractical
SWL (hr/sem)
OSeminar
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 C ittee A| |
clentific “ommitiee Approva 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
G AY) Ll Hall 3 sal) ae A8l
Prerequisite module Phys 2307 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laill z5L3g dwlyll Bl Lol

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
their applications.

Gyl Boladl Calun]

100. Recognize how binomial distribution works in statistical
equilibrium.

. Describe Discrete and continuous probabilities.

. List the various terms associated with probability theory.
103. Summarize what is meant by deviation or dispersion.
104. Discuss Energy Levels, Macrostates and Microstates.
Soled) @ladll Wl y3ea 105. Define the phase space.

dawslyd! 106. Identify Maxwell-Boltzmann statistics and its applications.
107. Identify Bose-Einstein statistics and its applications.

108. Identify Fermi-Dirac statistics and its applications.

109. Discuss the various functions of Thermodynamics.

Module Learning 101
Outcomes 102

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
dolin Yl obgiseal!

- 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 5 aleill i) yin)

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

Strategi
1A 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)
sl Al Jasll
Structured SWL (h/sem) Structured SWL (h/w)
Jraddl P CIlall phaiiall (goly ) Jozxll 63 b gl (Uall @latioll (guly) ol 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) a
i)l I CIlal) elasiall e (guhydl Joodd) b el CUall @latiadl p& byl ol

Total SWL (h/sem)

draddl s Ul L?&Jl bl Joxxl 125
Module Evaluation
A Hall salad) e.us.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 59,11 LO#1,2,10and 11
Formative Assighments 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)
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Delivery Plan (Weekly Syllabus)

bl e sl mleiall
Material Covered
Week 1 | Statistical definitions
Week 2 | Statistical equilibrium
Week3 | Binomial distribution
Week 4 | Deviation, Dispersion
Weeks | Energy Levels, Macrostates and Microstates
Week 6 | Maxwell-Boltzmann Statistics, Classical distribution function
Week7 | Phase Space
Weeks | Applications of Maxwell-Boltzmann Statistics, Derivation of properties of ideal gas
Week9 | 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 Jdﬂ\ g (Aﬂ\ JJLAA
Available in the
Text
Library?
() ebilspall 5 el Sl 4 jal) 4 1)
Required Texts ’ Yes
al) o paall ae 0 cihll) 4o (ald, il
Statistical Physics Tony Guenault Lancaster
Recommended Texts | Un., UK. 1995 No
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Grading Scheme

Cilaall lalada

Group Grade dadl| Marks (%) | Definition

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good [Begeves 80-89 Above average with some errors
(S:(;:(jels;oG)roup C - Good BVES 70-79 Sound work with notable errors

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

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adladl WB) cly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\.JM\J_\S\ Balall Cila glese

Module Title Mathematics Il Module Delivery
Module Type B X Theory
Module Code COS 2314 X Lecture
ECTS Credits 6 24 Lab

150 [ Tutorial
SWL (hr/sem) L] 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 muwafaqfj@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 1.0

Date

Relation with other Modules

6 DAY Al 5l 3 sl e B

Prerequisite module

COS 1212

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally @laidl 75L39 dwly ! Bl Lol

5. To provide a modern introduction to calculus.

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

Ahll Bolall Slaal 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) aladll Gl definite integral.
dawsly )l 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 Iterated 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

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

Series

and

Learning and Teaching Strategies

alal) 5 alail] cilyasi) jind

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)
Callall il 5al) Jaal
Structured SWL (h/sem) Structured SWL (h/w)
Juadll I CIlall elasiall gyl Jodll 63 b goanl Clall @laziadl oyl Josd! 4
Unstructured SWL (h/sem) 87 Unstructured SWL (h/w)
dwadll I CIlall claziadl pe guh ! Jood! L gl (Ul @latiall pe (gulydl Jazd!

Total SWL (h/sem)

Jradl] I35 LIl ST oyl Jass!

150

118




Module Evaluation

Al Hall Balall s
Time/Nu Relevant Learning
. Weight (Marks) Week Due U
Quizzes 3 10% (10) 3,6,10 LO#1,2,6,10and 11
Formative Assignments 3 10% (10) 2,,7,12 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) 9 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@b o g el
Material Covered
Functions of Several Variables, Domains and Ranges, Functions of Two Variables, Functions of Three
Weelc1 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,
Weel:3 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
Weel10 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\} (';Luj\ J.JL.a.q

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
Cilaall lalada
Group Grade odadll Marks (%) | Definition
A - Excellent il 90-100 Outstanding Performance
B - Very Good [SESNVES 80-89 Above average with some errors
Success Group
C - Good BVES 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

duwoly ) Boledl Cauo g 7z god

computer 11 olbwl>

Module Information
z\a.u\‘).ﬂ\ Balal) il slase

Module Title Computer Science I1 Module Delivery
Module Type B XTheory
Module Code UOM 2415 KLecture
ECTS Credi 4 ket

edits OTutorial
SWL (hr/sem) 100 OPractical

OOSeminar

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 Committee Approval 10/06/2023 Vet B 10

Date

Relation with other Modules

6 AY! Ll Al 3 sall ae A8Vl

Prerequisite module

UOM 1104

Semester

first

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents

Lol Yl lgizally @daill z5lisg dawslydl Balall Clutal

Module Aims

Gyl Boladl Calun]

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

Balall @atl] olmyea
EWNINY]

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

Enter data in worksheets and navigating worksheets

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

Create theme based chart to give a visual feel of data

e Edit worksheets in preparation for printing with page setup

e Get data from external sources

e Use filters and grouping to organise and summarise data

Indicative
Contents
Aol Y wbgaall

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

alacl) 5 alail] cilyasi) o

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)
Il jall Jaall

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

el I CIUal) elaiiall gyl Josxdl 48 b gl CJUal) @laiall gyl Jazd! 3

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

Jad)l P LIl wlatiall ae (quhdl Josdl b el CUall @latindl s byl ol

Total SWL (h/sem) 100

Jad)l s Il L“,JSJl ‘é\»b.ﬁJl Jed!
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Module Evaluation

Al Hal) 3alal) A
Time/Nu Relevant Learning
. Weight (Marks) Week Due U

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)

D8Rl 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

Week11 | Lab 11 : practice logical functions

Week 12 | Lab 12: large datasets

Week 13 | Lab 13: data tables

Week14 | Lab 14 : problem solving

Week15 | Lab 15: Excel review

Learning and Teaching Resources
uaa..g‘)ﬂ‘} ela_'m JJLLAA

Available in the
Text
Library?
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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 dadl| Marks (%) | Definition

A - Excellent Jlial 90-100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
(S:(;:tjels;oc;‘roup C - Good RVES 70-79 Sound work with notable errors

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

E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (d=dlaadl WB) 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

dawlyl Baledl Cauog 3 god

Module Information
:\*u\‘).ﬂ\ Balal) il slase

Module Title Eng]ish Language 111 Module Delivery
Module Type B XTheory
Module Code UOM 3517 KLecture
3 XLab

ECTS Credits

COTutorial

75 OPractical

SWL (hr/sem)

[OSeminar
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 Committee Approval

A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY! Ll Al 3 sall ae A8Vl

Prerequisite module UOM 2316 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally @laidl 75L39 dwly ! Bl Lol

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.

Gy Bolodl L3l

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.
8ol edaddl il ysen 4. Write a research paper that is well-organized, supported by evidence,
Ayl 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
Aol Yl 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

alail) g alail] ilyasi) jiad

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.

e 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.

e 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)
LAl yall Jaal

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

Juadll I CIlall elasiall gyl Jodll 48 b goanl CUall @latioll (guly) ol 3
Unstructured SWL (h/sem) 27 Unstructured SWL (h/w) 2
dwadll I CIlall claziadl pe guhl Jood! b gl (Ul @latiall pe gulyll Jazd!

Total SWL (h/sem)

draddl s Ul L”,&Jl @bl Joxsl 7>
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
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 e gl mleiall
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)
DAl e g gl
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
u{.})ﬂ\} ela_\j\ JJL&A.A

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

Cilaall alada

Group Grade el Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:(;:tjels;oc;‘roup C - Good NV 70-79 Sound work with notable errors

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

E - Sufficient Jguto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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.

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)
1 48 27
Description
This section includes a description of the module, 100-150 words
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MODULE DESCRIPTION FORM

dawlyl Baledl Cauog 3 god

Module Information
:\*u\‘).ﬂ\ Balal) il slase

Module Title Laser Physics 11 Module Delivery
Module Type C KTheory
Module Code Phys 36120 KLecture
6 XLab

ECTS Credits

COTutorial

150 OPractical

SWL (hr/sem)

[OSeminar
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 Committee Approval

A 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
6 AY! Ll Al 3 sall ae A8Vl

Prerequisite module Phys 35016 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl Z5L3g dalyll Bl Lol

Module Aims

Gyl Boladl Calun]

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.

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 Learning
Outcomes

8ol edaddl il ysen
Aoyl

The student will have acquired:

110. Comprehensive knowledge about laser classification.

111. 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 CO2), Chemical lasers,
semiconductor lasers, and other types of lasers (including fiber and FEL
lasers).

112. An ability to understand different types of laser applications includes:
industrial, medical, military, and scientific research applications.

113. A thorough grounding in the principles of laser hazards.

114. Describe the laser safety factors and how they effect on human organs.

Indicative Contents
Aol Y wbgisall

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
according to emission duration, classification according to laser output. [10 hrs]

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]

Gas Laser- groups of gas lasers, He-Ne laser, active medium, pumping method,
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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

aaleill 5 aleill ilai) 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:

e Lectures: Lectures can be a good way to introduce students to the basic
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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 L;...;\ Al Jaal)
Structured SWL (h/sem) Structured SWL (h/w)
il I3l CJlall @liiall (quhlll Jo 79 e grasl LIl @bzl (golyall Jae 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Juad)l I CIlal) elaiall 2 (bl Joddl b el CUall @latindl g byl ol
Total SWL (h/sem)
dnad)) I LIl 9&11 bl Jozl 150
Module Evaluation
Al Hall 3alal) pouid’
Time/Nu Relevant Learning
ber 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)
@il e s zlgial

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)
DAl e ) el
Material Covered
Week 1 oAl Sl ) 8N Ay ) 5 Ay e
Week 2 _‘;LAJ\ Gagina¥) 3 jala gaast g Al ja 4y jald
Week 3 . a5 g ilall QUagiu) 5 el Al ja 4y jas
Week 4 A T a pall N S 25l 5 al Al 3 A

Learning and Teaching Resources
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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
Cilaall alada

Group Grade sl Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:(;:tjels;oc;‘roup C - Good KVES 70-79 Sound work with notable errors

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

E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (Adlandl WB) Cnly | (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
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Module Information
:\*u\‘)..ﬂ\ Balal) Chla slase

Module Title Laser Physics 1 Module Delivery
Module Type C KTheory
Module Code Phys 35016 KLecture
6 XLab
ECTS Credit
recits OTutorial
150 OPractical
SWL (hr/sem)
OSeminar
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 Committee Approval 10/06/2023 Version Number 1.0

Date

Relation with other Modules

6 AY! Ll Al 3 sall ae A8Vl

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

Gy Bolodl L3l

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
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

Module Learning
Outcomes

8ol edaddl il ysen
Aoyl

Upon completion of this course, students will be able to:

115. 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.

116. Explain the special properties of laser radiation compared to more
conventional sources.

117. 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
applications.

118. 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.

119. 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 Contents
Aol Y wbgisall

Indicative content includes the following.

Part A — Laser Idea

Introduction- The electromagnetic spectrum, wave description, historical preview,
[10 hrs]

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,
population inversion. [10 hrs]
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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

a5 ol 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:

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)
Al 53 Jaal

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

Juadll I CIlall elasiall gyl Jodll 7 b goanl CUall @latioll (guly) ol 5
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
dwadll I CIlall claziadl pe guhl Jood! L gl (Ul @latiall pe gulyll ozl

Total SWL (h/sem)

draddl s Ul 9&” @bl Joxsl 150
Module Evaluation
Al ol Balal) s
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 3,510 |LO#1,2,10and11
Formative Assighments 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 e gl mleiall
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
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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)
DAl e g gl

Material Covered

Week 1 ol 8\:&3 Al 5 glaall EJALL: PR

Week2 | . nlll &Ll dalasVl 5 el Al o & jas

Week3 | .l gladl & ghaudl 3 jala 4y 4 yas

Week 4 J)AM‘ 81:.;3: 'SJ..\B Ol 4_1);.1

Learning and Teaching Resources
U'“"..Jﬁ“ﬁ (J,_d\ JJLAAA

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

Cilaall alada

Group Grade el Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:;ffgoc;mur) C - Good NV 70-79 Sound work with notable errors

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

E - Sufficient Jguto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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

dawlyl Baledl Cauog 3 god

Module Information
:\*u\‘).ﬂ\ Balal) il slase

Module Title Scientific Research methods Module Delivery
Module Type B XTheory
Module Code COS 3506 KLecture
3 XLab

ECTS Credits

OTutorial

75 OPractical

SWL (hr/sem)

CO0Seminar
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 PP 10/06/2023 Version Number 1.0

Relation with other Modules

6 AY! Ll Al 3 sall ae A8Vl

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally @laidl 75L39 dwly ! Bl Lol

Module Aims

Gyl Boladl Calun]

dpalall dyylall OUs1S81 g @ladl Clial CIUall Casyas
L;a.l.x” Eodl codlul ‘da.?ggi‘:q.n dumgios I W-TPe N
(E?Al’.”_}&w‘ 8oke 9 pladl el bog 4 9 >l bladll dagday LIl Casyas

SR

Module Learning
Outcomes

Bolall @latdl Oolryen
EWNINY]

Pl merall (3 el Olllasadl elazall CGya Of

Joadl Gl malio, 3guaiall plaioll egis O

Ologlasll e Jgrazll j3bas 5 alall Gl elaiall wglng Bya O
dpaladl ! I Jguo sl plaiall mging Coyas O

229 9 Sluhlly disludl Sl e Joladl 8)lge phaiall Gyais O
(29,4l

LR W=

Indicative Contents
dolin Y ©bgisall

clebu 6 :dadug, alal) Eal) salsa 1Y gl

Cadlaal g ¢ aladl Canlly ol )

bl s Jaals o il 5 ¢ alall Cand) dpaal
bl sl ailias

i mall ¢ palall Canl ) g3l
alad) il 3 o sede

Laaladl sl ciadal

4.3\31_5 ¢ Gl Cilaa

el 6 1dady g, (palall Cad) galia Ll

csalall Snll rgiay Cay yaill

e IS Gy el adaie Ol liely alall il alie Ciyial
il alad) Cand) meie ypaas Dl

alal) Cnll mgia Jial Lggle i S GanY)

Clelu B sdadug i alall ) § <8 ) - TG
Adad S ) JsasllidS @

Adiaal) 3 Sall pas e

E sl il e

Sl Glsie @

il jalian s Al lul i daal je @

Clelu 10 :dadyy, Gl dbd A lua sla

Cinll § gumgn S
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Ll ) sic delua 0

Sl g pase oo (AeY) @

ookl ) Aol Gl g Cadl el 51 ) @
Coall Galaaf aaas @

Al eVl s s il delua @

ondl b el alall i) s @

Aol ol sl e

Ll adlial Lo gl A8l il Halb 46 el e
Gl laa aal )5 LY

Aol 2 AL — alad) duad) i gaf ¢ Laald

Learning and Teaching Strategies

alal) 5 alal] Cilyasi) jiad

5&310:.” ubjj’db YEIN]| ‘C)M‘ J> “é\m.ﬂ‘ d.ga:.” ¢ mwb)baﬂ 5%@9@.” Zé,,al.‘;ux“

Strategies Exchange M3l g wlpsdl Jols cogladdl eladliCooperative Learning  « a1y pleall
experience
Student Workload (SWL)
sl = Al Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
) I Il eliiall gull Jase) 33 L speel I platiall byl Jose) 2
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
i)l I CIlal) elasiall & (gl Joodd) b el CUall @latindl s byl ol
Total SWL (h/sem)
)l I CIlal) S (gt Jodd! 7>
Module Evaluation
Al Hall 3alal) pouid’
Time/Nu Relevant Learning
.. Weight (Marks) Week Due R
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)

@bl e gl mleiall
Material Covered
Week 1 dole ounlao
Week 2 (1) ladl i G5olio
Week 3 (2) ol el S0l
Week 4 ol Codl malio
Week 5 el ol 8,558 slae
Week 6 (1) codl das delo
Week 7 (2) Codl das dslo
Week 8 Mid-term Exam
Week 9 el Codl ©lgal
Week 10 duadad) 3oLl xaz delgd
Week 11 (1) ol delo uclgd
Week 12 (2) Codl dolip uclgd
Week 13 B9l gy (udasdl uclgd
Week 14 L yg89 Lgusys dinybog ¢ arlially saliaall
Week 15 Preparatory week before the Final Exam
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Learning and Teaching Resources
U‘ﬂ)ﬂ‘} el:uj\ ‘).Jh.a.q

Available in the
Text
Library?
Required Texts No
Recommended Texts Gagazmall de Ol dazo 0.1 2019 )l Coxdl ol No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good [SENVES 80-89 Above average with some errors
Success Group -
(50 - 100) C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory laugin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail sy (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.

149




Al Hyall Balal) i g 3 gad

MODULE DESCRIPTION FORM

Module Information
Ll Al 3aldl e glae

Module Title Thin film Module Delivery
Module Type E KTheory
Module Code Phys 3501 XLecture

OLab
ECTS Credits 4 ,

OTutorial

100 OPractical

SWL (hr/sem)

OSeminar
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 Committee Approval 10/06/2023 Version Number 1.0

Date

Relation with other Modules

6 DAY Al 5l 3 sl e B

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

4005 )Y il sinall 5 alaill il g Al jall 3alall Calaaf

Module Aims

o)l saldl) 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

A o) 3aball alatll Sl j3e

120. 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.

121. 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.

122. Photocells, reflective mirrors and anti-reflection.

Indicative Contents
Lala )W) il giad)

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

alail) g alail] ilyasi) jiad

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)
allall sl 5l Jasl
Structured SWL (h/sem) Structured SWL (h/w)
ol I LY L) ol ) (L) A8 | Ll Ll il ) Ll 3
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Jadl) PA Qlall Alaindl e ool ) Jaal) L saud allall aliiall ye sl ) Jaall

Total SWL (h/sem)

Juadll P& Ul IS s yall Jaal)

100
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Module Evaluation

@m\)ﬂ\ palall e.us.u
Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 2,510 |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)
L;JLJ\ ‘;G)e-u‘)!\ E\.@.Ld\
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

Learning and Teaching Resources
U“‘:?Jﬂ\} ('J:uj\ J.JL.a.q

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
Cilaall alada

Group Grade el Marks (%) | Definition

A - Excellent bl 90-100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good ErES 70-79 Sound work with notable errors

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

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleall 28) anl | (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

dawlyl Baledl Cauog 3 god

Module Information
:\.JM‘J_\S‘ saldl) k_ILA}JM

Module Title Physical Optics Module Delivery
Module Type C X Theory
Module Code Phys 36119 X Lecture
ECTS Credits 6 d Lab

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

L1 Seminar

Module Level 3 Semester of Delivery 6
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 10/06/2023 Version Number 1.0

Date

Relation with other Modules

& AY! Ll Al 3 sall ae A8Vl

Prerequisite module

Phys 35015

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl Z5L3g dalyll Bl Lol

9. To develop problem solving skills and understanding of wave optics.
10. To understand light nature, waves superposition, light interference,
Module Aims diffraction and polarization.
Gyl Boladl Calun] 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.
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
Module Learning waves.
Outcomes ] ) )
13. Describe the interference of light.
14. Explain Young’s double slit experiment.
8olal) elatdl Cilrysee . . . .
82 A 15. Identify the conditions of bright and dark fringes.
dwlyd|
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

aabeil g aleil) ilai) 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)
allall sl 53l Jasl

Structured SWL (h/sem) Structured SWL (h/w)
ol I3 Jall lsiall gl Josal 79 Ll Ual) atiall wbll Jo 5
Unstructured SWL (h/sem) Unstructured SWL (h/w)
o] I3 il elasiall gt gwll Josal T ] e gl Ol ehaziall s (gubyll Jom 5
Total SWL (h/sem)
)l s Il k”,J&Jl qwdel gres 150
Module Evaluation
Al Hall Balall s
Time/Nu Relevant Learning
.. Weight (Marks) Week Due R
Quizzes 3 10% (10) 3,5,10 LO#1,2,5,10and 11
Formative Assighments 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)
Lﬁ)l:'..ﬂ\ (S s GL@_&S\
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,

Weeks3 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
S 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)
DAl e ) el

Material Covered
Week 1 Ch et Colals &y pal
Week 2 i S O (Baani Ayl
Week 3 s 08 Ay
Week 4 Aaiall Gl e HLERY) Bad g Jaad et g 3 gl B jals Al ja A jad
Week 5 Ao plall Ascial) e 2 gaad) Ay o) g daad et g 2 gaall 3 jalds Al j0 A jas
Week 6 ke Sl e HLEEY) Jaad et g JAal) 3 jals Al ja A4y yas
Week 9 (ladind) 8 Gulle (98 (Sa8a5 Ay jal
Week 10 Ao ey A5l dala Bl (3 ) gall Slaw et Ay
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Learning and Teaching Resources

U‘ﬂ)ﬂ‘} el:uj\ ‘).Jh.a.q

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 il 90-100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
Success Group

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

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

E - Sufficient Jgade 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (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

dawlyl Baledl Cauog 3 god

Module Information
MM\JJS\ salll QLAJS’.A

Module Title Geometrical Optics Module Delivery
Module Type C KTheory
Module Code Phys 35015 KLecture
6 XLab
ECTS Credit
recits COTutorial
OPractical
SWL (hr/sem) 150
[OSeminar

Module Level

3

Semester of Delivery

Administering Department

Type Dept. Code

College

Type College Code

Module Leader

Rasha A. Husse

in

e-mail

rasha.lasereng@mu.edu.ig

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

entitl A 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

G AY) Ll Hall 3 sal) ae A8l

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol ©bgizally @laidl z5L39 Ayl Bl Lol

Module Aims

Gyl aladl CBlan

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 @atl] olmyea
W]

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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dolin VI ©bgisal!

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 magnification; 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 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.

Student Workload (SWL)
Glall _ul ol Jeall
Structured SWL (h/sem) Structured SWL (h/w)
Jradll s el @asrell gwhll Jasdl 79 L gl Il izl gulyol] Jame) S
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
dradll M CIlall elaziadl e bl Josxd! L gl (Ul @latiall pe (guldl Jazd!

Total SWL (h/sem)

dnad)) I LIl L?ﬁll @bl Joxxd! 150
Module Evaluation
Al Hall salad) PRttY
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
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)
bl e sl mleiall

Material Covered

Light nature, Laws of geometrical optics (transmission law, Reflection law, Refraction law)

Week 1
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)
DAl e g #lgiall

Material Covered

Week 1 | s sall 50le )Ll Jalna 4 yas

Week 2 | _sdisall Jalaiill g 5y yaill 5 )08 cpaas

Week 3 | 4 alall s dadall sl da ey LY Jalas 40 jai

Week 4 | OalSaiV) (il 58 (gu8ati 4y jad

Week 5 | JluSiVI  Jii (588 (385 40 a3

Week 6 | 43,adl 5 23 clunall (5 )5l 2ad) 4, a5

Week 7 | Alisall cilusall oS5 Cilail (a4 503

Week 8 | il Zpadl Ui jall 5 )5l el 4y 503

Week 9 | Aoadll LIAT Zadall aiuy] 5 als dul

Week 10 | s s 6l GOAN Jlaxinly A5 pol) i 53 all ol 0 058 (3 23

Week 11 | &l 2 sall dn sl Ui i apasty SIS T2 GdSaiy 15 a0 iad a0

Week 12 | <ilisdl Llu ¥ b ¢ guall Ao pun G 4y

Learning and Teaching Resources
il aledll jalias

Available in the
Text
Library?
Required Texts F. A.Jenkins and H. E. White, Fundamentals of Optics No
Eugene Hecht, Optics (fourth edition
Recommended Texts & P ( ) No

Websites
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Grading Scheme

Cilaall alada

Group Grade dadl| Marks (%) | Definition

A - Excellent el 90 - 100 Outstanding Performance

B - Very Good [SESNVES 80-89 Above average with some errors
(S:(;:tjt?;oc;‘roup C - Good NVES 70-79 Sound work with notable errors

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

E - Sufficient Jgatn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Cowly | (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.

167




MODULE DESCRIPTION FORM

dawlyl Baledl Cauog 3 god

Module Information
L) ) 5okl il slee

Module Title Numerical ana]ysis Module Delivery
Module Type B XTheory
Module Code COS 3607 KLecture

KLab
ECTS Credits 6 ,

CTutorial

150 OPractical

SWL (hr/sem)

[JSeminar
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

Date

10/06/2023

Version Number

1.0

Relation with other Modules

6 DAY Al 5l 3 sl e B

Prerequisite module

Semester

Co-requisites module

Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally @laidl 75L39 dwly ! Bl Lol

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.

Module Aims 3. Obtaining numerical solutions to problems of mathematics.
Ayl L]l CBlan] 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.

1. Describe how errors arise in computations.
2. Solve simple non-linear equations by root-finding techniques.

Module Learning 3. Calculate the interpolating polynomial through discrete data points.

4. Derive and use quadrature formulae based on integration of polynomial
Outcomes

interpolates.
5. Write down suitable numerical schemes for solving first order ordinary differential

equations.
Bolel) pladdl Wloryn
duwlyI

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 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

Indicative Contents calculating initial approximations to the roots of equations, half-interval method,
Aol Y wbgisall 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

aaleill 5 aleill lai) i

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

Stratei framework.
i

ategles 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)
Il 5l Jaall
Structured SWL (h/sem) Structured SWL (h/w)
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w) 5
Juaddl I LIl elatiall pe (gwhyll Jasd| L gl (JUall @laziall 2 gyl Jasel!
Total SWL (h/sem) 150
Jad)l s Il L”,JSJl ‘é\»baJl Jed!
Module Evaluation
:\T.m:\).ﬂ\ salall e.us.:
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assighments 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)
@il e s zlgial

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)
DAl e ) el

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
%Jﬁ“} (Ja_d\ JJL.AA

Available in the
Text
Library?

Introduction to Numerical analysis  $oda)l Jd=idl (§ dontie

Required Texts ) Yes
ol dl.osfbdﬂ 2D 9 (L doseo &,l.c 21l

Numerical analysis Sadadl ol

Recommended Texts Sl S0 31 > 2 Yes
Websites
Grading Scheme
Gila il i
Group Grade dadl| Marks (%) | Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good [BEgeve 80 -89 Above average with some errors
(S:(;:t-:e:;oG)roup C - Good Ve 70-79 Sound work with notable errors
D - Satisfactory Jogio 60 - 69 Fair but with major shortcomings
E - Sufficient Jgsdo 50-59 Work meets minimum criteria
Fail Group FX - Fail (At lraadl u8) Coly | (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

dawlyl Baledl Cauog 3 god

Module Information
:\*u\‘)..ﬂ\ Balal) Chla slase

Module Title Mathematics IV Module Delivery
Module Type B XTheory
Module Code COS 3515 Miecture
OLab
ECTS Credits
6 XTutorial
OPractical
SWL (hr/sem) 150
OSeminar
Module Level 3 Semester of Delivery 5
Administering Department physics College Science
Module Leader Mousa Makey e-mail mmkrady@mu.edu.iq
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
entitt B 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
d)&;y\ Z\,g.m\Jﬂ\ J\}d\ & 43l
Prerequisite module C0S 2314 Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

Lol lgizally @laidl 75L39 dwly ! Bl Lol

Module Aims 96. Students learn the concept of The Basic principles of ordinary differential
equations and its applications.
Gyl Baladl CBlan 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 .

123. The student should have sufficient knowledge about ordinary differential

Module Learning equations and its applications.

124. Everything the student can be transformed from one form to another
Outcomes

equivalent to the original form.
125. Summarize the topic is supported by detailed examples.

126. Questions and answers, discussion and daily exams.
8ol edaddl il ysen

127. Assign the student to solve daily questions and ask new questions and discuss
dlyd!

with the students.
128. 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
Lolay Yl Bbgisall * Nth -order ordinary differential equations ; 15 hrs

® Solution of special kind of ordinary differential equations with variable
coefficients ; 15 hrs

Learning and Teaching Strategies

aabeil g aleil) ilai) 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
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)
LAl yall Jaal

Structured SWL (h/sem) 63 Structured SWL (h/w) 4
)l P CIlal) elasiad| (gl Josl b goanl CUall @latioll (guly) ol
Unstructured SWL (h/sem) g7 Unstructured SWL (h/w) 6
)l P LIl elatiall ae (quhyldl Josxdl L gl CUall @latindl p gwbyd) Jazd!
Total SWL (h/sem) 150
deadl! I35 CJUall S gyl Joonl
Module Evaluation
Al Hal) Balal) e.us.:
Time/Nu Relevant Learning
b Weight (Marks) Week Due Outcome ( clat)l Olryse
mber
dall ©13)
Quizzes 3 10% (10) 3,5,10 LO#1,2,10and 11
Formative Assighments 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)
Lﬁ)kﬂ\ (S s GL@.’LA\
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
U“‘:?Jﬂ\} (';Luj\ J.JL.a.q

Available in the
Text
Library?
. Introduction to Differential Equations
Required Texts Yes
Jeffrey R. Chasnov / 2009
i 5 o bl daal As/Alall) aYaladdl da G ok
Recommended Texts ) Yes
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
s G B - Very Good [SENVES 80-89 Above average with some errors
(:(t):cels;o)roup C - Good KVES 70-79 Sound work with notable errors
D - Satisfactory lawgin 60 - 69 Fair but with major shortcomings
E - Sufficient Jgudo 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) Cly | (45-49) More work required but credit awarded
(0-49) F - Fail ol (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
4\:&»\‘)&5\ 3alall LJ.J.A} CJ}AJ

Module Information
A Hal) 3alal) e glaa

Module Title Medical Physics Module Delivery
Module Type E XTheory
Module Code Phys 3602 XLecture
CLab
ECTS Credits 3 ,
CTutorial
75 OPractical
SWL (hr/sem)
[JSeminar
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 |
A ST e 10/06/2023 Version Number | 1.0
Date
Relation with other Modules
L;)';y\ Al Hall 2l gl & 48M=])
Prerequisite module Semester
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

03L5 )Y il sinall 5 alail) il g Al jall 3alall Calaaf

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.

Module Ai
ocauie Alms 5. To differentiate between difference sources of Electricity in the body.

Jau Al salal) Calaal . . .
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.

129. Apply expert theoretical knowledge and an integrated understanding
across all areas of medical physics.

130. Knowledge on working principle of internal organs of human body.

131. Have an idea on wide range of medical instruments used in the
diagnosis and its physics working principle.

Outcomes 132. 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.

Ayl Baball alail) Sl 3 133. Knowledge of radiation and radioactivity, its properties, units of
measure, dosimetry measurement concepts and methods.

134. Knowledge of the radiation safety practices and procedures including
the determination of radiation shielding requirements.

135. Learn how different external physical factors such as ionizing radiation,
electrical and magnetic fields and thermal effects influence biological

Module Learning
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systems.
136. Learn the basic concept of image-based medical diagnostics, radiation
physics, radiation technology, radiation therapy for cancer.

Indicative Contents
Lal3 )W) il gl

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 Knife, Positron emission tomography (PET). [3 hrs]
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Learning and Teaching Strategies

alal) 5 alal] Cilyasi) jiad

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)
llall sl all Jasl)
Structured SWL (h/sem) Structured SWL (h/w)
Juadll JA Qlall alaind) ool all Jasl) 33 Lo sad alldall alaiall sl all Jaall 2
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
Jadl) P& Qlall dlaindl e ool ) Jaal) Lo gl Cllall aliidl) ye sl 5l Jasll
Total SWL (h/sem) 75
Juadll A Qlall Y il jal) el
Module Evaluation
:\T.m:\).ﬂ\ palall e.us.:
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber 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)
@il e s zlgial

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
U'“"..Jﬁ“ﬁ (J,_d\ JJLAAA

Available in the

Text
Library?
. Medical Physics by John R. Cameron, International
Required Texts 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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Grading Scheme

Cilaall Jalada

Group Grade el Marks (%) | Definition

A - Excellent bl 90-100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good EES 70-79 Sound work with notable errors

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

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleall 28) ail | (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.

MODULE DESCRIPTION FORM
dawlyl Baledl Cauog 3 god

Module Information
:\T.m:\).ﬂ\ palall C'_ILA}SM

Module Title Quantum Mechanics I Module Delivery
Module Type LgliSy a o8y anall o i3 KTheory
Module Code Phys 35017 XLecture

XLab
ECTS Credits 5 _

COTutorial

125 OPractical

SWL (hr/sem)

OSeminar
Module Level 3 Semester of Delivery 5
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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

SDcai::tific Committee Approval 10/06/2023 Version Number 1.0

Relation with other Modules

G AY) Ll Hall 3 sal) ae A8l

Prerequisite module

Semester

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

Lol Yl lgizally @laidl z5L3g dwlyll Bl Lol

Module Aims

Loyl Bola)l Colaal

99. To develop problem solving skills and understanding of Quantum
theory through the application of techniques.

100. To understand the wave function, linear operator and
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

Balall @latdl Oolryen
W]

137. Recognize how the linear operator works on the wave function.

138. Recognize how the wave function becomes an Eigen or not one, so
one may evaluate the Eigen value and Eigen function, respectively.

139. Summarize what is meant by an admissible wave function, and
Hermitian operator.

140. Solve the time-independent Schrodinger wave equation in one-
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dimensional case.

141. Solve the time-independent Schrodinger wave equation in two-
dimensional case.

142. Solve the time-independent Schrodinger wave equation in three-
dimensional case.

143. Study the important applications in solving the time-independent
Schrodinger wave equation in one-dimensional case.

144. solve the time-independent Schrodinger wave equation for the
simple harmonic oscillator problem.

145. Obtain the wave functions of the simple harmonic oscillator for all
energy levels.

Indicative Contents
doliy Yl wbgasal!

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

sl 5 abeill Cilasi) yiu)

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
communication, negotiation, team work, leadership and an appreciation of
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diverse perspectives.

Student Workload (SWL)
Gllall ol Jaal
Structured SWL (h/sem) Structured SWL (h/w)
) I Il eliiall gl Jase 63 el Il il gubyl Jose) 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4

i)l I35 LUl plaziall a2 (gelyadl Jodl

b el CUall @latindl p& byl ol

Total SWL (h/sem)

draddl s Ul L”,&Jl @+hdl Joxsl 125
Module Evaluation
A Hall salad) e.us.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due S
Quizzes 3 10% (10) 2,6,11 LO #1,2,6and 10
Formative Assighments 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)

@B o g el

Material Covered

Week 1

Wave-Particle Property: Duality Property
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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 | Schriodinger 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

Gl s alaill jilias

Available in the
Text
Library?
Required Texts Quantum Mechanics, Davydov, 2" Edition 1976 No
A< ilaa Cibpaidond
Recommended Texts S @A ae s pleddl allw Yes
1988 Jua gall dsala
Websites
Grading Scheme
Cilaall lalada
Group Grade dadl| Marks (%) | Definition
s G A - Excellent Sl 90-100 Outstanding Performance
(:;CTSO)"OUP B - Very Good [SESNVES 80-89 Above average with some errors
C - Good NVES 70-79 Sound work with notable errors
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D - Satisfactory lauwgie 60 - 69 Fair but with major shortcomings

E - Sufficient Jgsdn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aol W) Cowly | (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 DESCRIPTION FORM
dawlyl Baledl Cauog 3 god

Module Information
:\T.m:\).ﬂ\ palall C'_ILA}SM

Module Title Quantum Mechanics 11 Module Delivery
Module Type C XTheory
Module Code Phys 36121 KLecture
KLab
ECTS Credits 5 _
COTutorial
125 OPractical
SWL (hr/sem)
OSeminar
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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
Date
Relation with other Modules
G AY) Ll Hall 3 sal) ae A8l
Prerequisite module Phys 35017 Semester
Co-requisites module Semester
Module Aims, Learning Outcomes and Indicative Contents
Lol bgizally @laill 5l g duwlylll Balal) ol

104. To develop problem solving skills and understanding of
Module Aims Quantum theory through the flppllcatlon of techniques.

105. To understand the orbital angular momenta operators and
oyl BoLedl Bl time-dependent Schriodinger 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 Learning . .
146. Recognize how the orbital angular momenta operators work on the
Outcomes .
wave function.
147. Solve the time-dependent Schrodinger wave equation.

Sl sl s 148. Study the given applications in solving the time-dependent
Salel plall Sy e Schrodinger wave equation.




EVRINY

149. solve the time-independent Schriodinger wave equation for the
Hydrogen atom.

150. Evaluate the radial wave function of the electron in Hydrogen
atom.

151. Evaluate the spherical harmonic function of the electron in
Hydrogen atom.

152. Evaluate the total wave function of the electron in Hydrogen atom.

153. Evaluate the approximated wave function and the approximated
energy value of the electron in Hydrogen atom.

Indicative Contents

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

Schriodinger Equation Solutions in terms of Spherical Coordinates, Radial
Schrodinger Equation of H. Atom, Spherical Harmonics, Applications,

LolinyYl Sbgisall
A [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
palatl) g aladl) Cilaas) 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)
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T ol el

Structured SWL (h/sem) Structured SWL (h/w)
i) I3l CJlall @liiall (quhlll Jo 63 L gl CUal) latiall (gl Jazell 4
Unstructured SWL (h/sem) 62 Unstructured SWL (h/w) 4
Juad)l I Cdlal) elaiall 2 (guhydl Joddl b el CUall @latindl g (bl ol
Total SWL (h/sem) 125
deadl! I35 CJUall S gyl Joonll
Module Evaluation
Al J.ﬂ\ 3alall e,g.ﬁﬁ
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 3,5,10 LO#1,2,9and 11
Formative Assighments 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)
bl e sl mleiall
Material Covered
Week1 | Time-Dependent Schriodinger Equation
Week 2 | Ehrenfest Theorem,
Week 3 | Applications
Week 4 | Angular Momentum Operators in terms of Cartesian Coordinates
Week5 | Commutation Relations of Angular Momentum Operators,
Week 6 | Orbital Angular Momentum Operators in terms of Spherical Coordinates
Week 7 | Dirac Representation, Applications
Week 8 | Spherical Symmetry of Systems, Hydrogen Atom
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Week9 | Schriodinger 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-“.-!,)ﬂ\} (Aﬂ\ JJL».AA

Available in the
Text
Library?
Required Texts Quantum Mechanics, Davydov, 2" Edition 1976 No
A< iloa Cibpmidond
Recommended Texts A XG0S Le )y pladd) allas Yes
1988 Jua gall dasla
Websites
Grading Scheme
Group Grade dadl| Marks (%) | Definition
A - Excellent Sl 90-100 Outstanding Performance
s G B - Very Good [Begeves 80-89 Above average with some errors
(:(;:cels;o)roup C - Good BVES 70-79 Sound work with notable errors
D - Satisfactory lauwgie 60 - 69 Fair but with major shortcomings
E - Sufficient Jgadn 50-59 Work meets minimum criteria
Fail Group FX - Fail (Al 0B) 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

@\Jﬂ\ salall —a g CJ}AJ

Module Information
:\.JM‘J_\S‘ saldl) k_ILA}JM

Module Title Materials Science Module Delivery
Module Type C XTheory
Module Code Phys 36022 XLecture

OLab
ECTS Credits 4 ,

OTutorial

100 OPractical

SWL (hr/sem)

COSeminar
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 Committee Approval

entitl A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
L;)';‘y\ Z\T_ubﬂ\ 3) gal) & 482l

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

4005 )Y il sinall 5 alaill il g Al jall 3alall Calaaf

Module Aims

A all salall Calaa

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

A yall 33l (Ll s 2

154. The development of many modern technology systems, such as nuclear
power plants, fast jet planes and spacecraft,

155. 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.

156. 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.

157. Remember and understand the meaning of materials science.
158. Description of crystal planes by Miller evidence.
159. Definition and comparison between amorphous and crystalline matter.

160. Crystal structure of some simple crystals.

Indicative Contents
Lala )W) il giad)

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

structural properties of materials, optical properties of materials, mechanical

properties of materials, electrical properties of materials; 20 hrs

Learning and Teaching Strategies

aaeil g abeil) ilai) i)

Strategies

Teaching students the most important basic concepts, principles, laws and scientific
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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)
Gllall _alall Jaall
Structured SWL (h/sem) Structured SWL (h/w)
ol J5 Ul Wil a3l Janl 48 L sl ALl il ol Jasl 4
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 4
Jadl) P& Qlall Alindl e ool all Jaal) L saud allall aliiall ye sl ) Jaall
Total SWL (h/sem) 100
Jaaill J3& llall Il 5 sl
Module Evaluation
R,,u\)aj\ palall e.us.u
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 2,5,10 LO#1,2,5,10and 11
Formative Assighments 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)
Delivery Plan (Weekly Syllabus)
L;JLJ\ ‘;G):w‘)!\ E\.@.Ld\
Material Covered
Introduction, classification of materials, concepts of classification of materials, metallic
Week 1
materials, non-metallic materials
Week 2 | Crystal structure of materials, types of atomic bonds, crystallization of materials, structure
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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
%Jﬁ“} (Ja_d\ JJL.AA

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

Fundamentals of Materials Engineering, by Dr. Issa Masoud
Baghani

Recommended Texts ] . No
Solid State Physics Part One , by Dr. Yousry Mustafa

Solid State Physics Part Two, by Dr. Yousry Mustafa

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

engineering

Websites
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Grading Scheme

Cilaall Jalada

Group Grade el Marks (%) | Definition

A - Excellent bl 90-100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:(jelsgoG)roup C - Good EES 70-79 Sound work with notable errors

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

E - Sufficient Jsa 50-59 Work meets minimum criteria
Fail Group FX - Fail (Andleall 28) ail | (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.

MODULE DESCRIPTION FORM
dawlyl Baledl Cauog 3 god

Module Information
:\..u»“)ﬂ\ saldl) k_ll.A}JM

Module Title Electrical Circuits Module Delivery
Module Type Lelisy o g8y awadlll & i KTheory
Module Code LSS P9 euul) 55 KLecture
- N - XLab

ECTS Credits elSs e ol euudl) 2150 _

COTutorial

enbss 98 euudl] e OPractical

SWL (hr/sem)

OOSeminar
Module Level 3 Semester of Delivery 1
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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

e — 01/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Al 5l 3 sl e B

Prerequisite module Lgilisy ?\93_, adll & j15 Semester
Co-requisites module e P 9 (“‘“‘L’U 21506 Semester

Module Aims, Learning Outcomes and Indicative Contents

Lol ©lgizally @laidl 75L3g dwly ! Bolall Lol

Module Aims

Gyl Boladl Calun]

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

Bolall @latl] olmyea
W]

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
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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
Aol Y wbgisall

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

-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
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-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 magnification

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

Thick lenses:

-Focal distance

-Effective power and nominal power

-Frontal power
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-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
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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.

Student Workload (SWL)
il _wl jall Jaal)
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Module Evaluation
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Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assighments 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)
@b o gl el
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
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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
e S Cameras and photographic objectives, speed of lenses, meniscus lenses, symmetrical lenses,

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)
DAl e ) el

Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Learning and Teaching Resources
oyl g (A,_ﬁ\ laa
- Available in the
Library?

Required Texts F. A.Jenkins and H. E. White, Fundamentals of Optics No
Recommended Texts Eugene Hecht, Optics (fourth edition) No
Websites
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Grading Scheme
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Group Grade el Marks (%) | Definition

A - Excellent Jlal 90 - 100 Outstanding Performance

B - Very Good [SENVES 80-89 Above average with some errors
(S:(;:tjels;oc;‘roup C - Good NV 70-79 Sound work with notable errors

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

E - Sufficient Jguto 50-59 Work meets minimum criteria
Fail Group FX - Fail (ddlaadl WB) 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.

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
course. Linear systems will be introduced to analyze more complex optical systems.
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