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Module Title Plasma physics Module Delivery
Module Type Core Theory
Module Code PHY48040 l{.:gture
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 4 Semester of Delivery
Administering Department Type Dept. Code College Type College Code
Module Leader Haitham Abdel Hameed Ahmad e-mail dr.haitham@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SIS SR G 06/06/2023 Version Number 1.0

Date

Relation with other Modules

A A 5l ) sall ae 48

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Ayl salall Calaal

1- To give the students a concise account of present knowledge of electrical
discharge in gases.

2- To provide an introduction to undergraduate students which will enable
them to read with confidence some specialized works

3- Enabling the student to understand the behavior of ionized gases and
plasma measurements with some plasma applications

Module Learning
Outcomes

ol 5 oLl lasl) s jie

A student completing a major in physics shall demonstrate the abilityto:

1- Demonstrate conceptual understanding of fundamental physics principles

2- Communicate physics reasoning in oral and written form

3- Sole physics problems using qualitative and quantitative reasoning including
sophisticated mathematical techniques.

4- Conduct independent research or work successfully in a technical position.

5- To prepare students for a variety of career paths including physics graduate study,
teaching and direct entry into industry

Indicative Contents

Indicative contents includes the following.

Introduction, types of discharge, kinetic theory of a simple gas, Collisions,
attachment and recombination, mobility, diffusion, Electrode effects,
Townsend discharge, effects of space discharge, Effects of secondary emission

LAYl il , effect of attachment, similarity, Townsend criterion, paschens law, Time of
breakdown, breakdown in high pressure, corona discharge, The D.C. Low
pressure glow discharge, the high pressure glow discharge, The D. C. Arc
discharge, Plasma oscillation, Plasma measurements
Revision problem classes (10 hours)

Learning and Teaching Strategies
alatll g ex,;m Glaaxi) yial
Plasma science, the investigation of ionized gases and their interactions with
materials, is a remarkably far-reaching discipline that is solving problems in space
physics and astrophysics, materials science and engineering, atomic, molecular and
Strategies optical physics, chemistry, biology, medicine, and even agriculture. Plasma physics

studies are making exciting advances in fusion energy research, which may be the key
for humanity to produce abundant, safe, carbon-free electricity. Plasma research is
leading to profound new insights on the inner workings of the Sun and other stars,
and fascinating astrophysical objects such as black holes and neutron stars. The study
of plasma is enabling prediction of space weather, medical treatments, and even
water purification.

Student Workload (SWL)
\.c}_u.n\ \Ongqu\Jﬂ\ Jaall




Structured SWL (h/sem) 25 Structured SWL (h/w) 5
Juadl) J3A lUall adaiial) ol jall Jasl) e sl CalUall alinall ol Hall Jaall

Unstructured SWL (h/sem) 25 Unstructured SWL (h/w) 17
Jeadll JA llall aliiial) e o yal) Jasl) L sl Ul linall el pal) Jasll '

Total SWL (h/sem)
Gt A QlUal ST ol yall Jasl)

100

Module Evaluation

:X:\M\JJS\ palall e.\.\s.a
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s kil Ls_c).uw zleadl
Material Covered

Week 1 | Introduction, types of discharge

Week 2 | kinetic theory of a simple gas

Week 3 | Collisions, attachment and recombination

Week 4 | mobility, diffusion

Week5 | Electrode effects

Week 6 | Townsend discharge, effects of space discharge

Week 7 | Effects of secondary emission , effect of attachment

Week 8 | similarity, Townsend criterion, paschens law

Week 9 | Time of breakdown, breakdown in high pressure

Week 10 | corona discharge

Week 11 | The D.C. Low pressure glow discharge




Week 12 | the high pressure glow discharge

Week 13 | The D. C. Arc discharge

Week 14 | , Plasma oscillation

Week 15 | Plasma measurements

Delivery Plan (Weekly Lab. Syllabus)
Siaall e sl 2l

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

Learning and Teaching Resources
Lyg)dﬂtjeLﬁﬂ\JJLuaA

Text

Available in the Library?

1- gas discharges. A. M. Howatson. Pergamon press. 1976

Required Texts . . .
2- plasma physics A. A. Azooz. Mosul university, 1991

No
Yes

Recommended
Texts

https://iopscience.iop.org/journal/1009-0630

Websites



https://iopscience.iop.org/journal/1009-0630

Grading Scheme

Group Grade il Marks % Definition

A - Excellent Jbial 90-100 Outstanding Performance

B - Very Good laa ae 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) i 5 | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

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

U] Lecture
Module Code PHY35021 O Lab
ECTS Credits 4 L Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5

Administering Department Type Dept. Code College Type College Code
) ) alaahakeim@uomosul.edu.ig
Module Leader Alaa abdul Hakeim Hamed e-mail
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification MSc.
Module Tutor e-malil
Peer Reviewer Name Name e-mail E-mail
SIS T O, 02/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN Al Al o sall ae A8
Prerequisite module Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
A Al salall Calaal

1.

Modeling and analysis: The module aim to provide a comprehensive
understanding of quantum mechanics and their behavior within a particular
system. It allows scientists to create mathematical models and simulations to
study the behavior of microscopic world and microscopic particles.

This course deals with the basic concept of the most important and
discriminatory the main ideas that led to the development of quantum
theory.

In quantum mechanics, information about the state of a particle is described
by a wave function .

Material characterization: quantum mechanics modules can also be used to
characterize Hilbert space is the mathematical foundation used for quantum
mechanics.

Overall, the aim of an quantum mechanics is based on the basic ideas of

vector analysis, with function taking the role of vectors.

Module Learning
Outcomes

ol 5 oLl lal) s jie

Understanding of quantum mechanics theory: By studying a modern Q.M.
theory, learners can develop a Q.M. by study Schrodinger eq.

Study time dependence and time independent Schrodinger eq.

Study the basic postulate of quantum statics. The postulates of Q.M. are a
mathematical prescription for using the theory to predict the results of
experiments.

Learn about the concept of operator and why we need operators in quantum
mechanics.

Familiarize students with the applications of the Schrodinger equation on
free particles and particles under the influence of potential.

Learn about the concept of potential barrier and potential well.

Study one dimensional linear harmonic oscillator. The wave equation for an
oscillator.

Learn about angular momentum operators in cartesian and spherical polar
form down to the engineering of the hydrogen atom

Overall, studying a quantum mechanics module can provide learners with a
strong foundation in wave-particle theory, practical skills in modeling and
simulation, and the ability to apply the theories of Q.M. in the field of
nanometers, electron microscopy, and every related to the microscopic
world.

Indicative Contents
Lala ) b giall

Indicative content includes the following.

1-

3-

Quantum mechanics, which by its very nature is highly mathematical, is one
of the most difficult areas of physics to master. Q.M. theory help pierce the
veil of obscurity by demonstrating, with explicit examples, how to do
guantum mechanics.

we cover the basics of quantum theory from the perspective of wave
mechanics. This includes a discussion of the wavefunction, the probability
interpretation, operators, and the Schrédinger equation. We then consider
simple one-dimensional scattering and bound state problems.

we cover the mathematical foundations needed to do quantum mechanics




from a more modern perspective. We review the necessary elements of
matrix mechanics and linear algebra, such as finding eigenvalues and
eigenvectors, computing the trace of a matrix, and finding out if a matrix is
Hermitian or unitary. We then cover Dirac notation and Hilbert spaces. The
postulates of quantum mechanics are then formalized and illustrated with
examples. In the chapters that cover these topics, we attempt to “demystify”
guantum mechanics by providing a large number of solved examples.

4- an illustration of the mathematical foundations of quantum theory with
three important cases that are typically taught in a first semester course:
angular momentum and spin, the harmonic oscillator, and an introduction to
the physics of the hydrogen atom. Other topics covered at some level with
examples include the density operator, the Bloch vector, and two-state
systems.

Learning and Teaching Strategies

palatl] g alatll laasd) i

1- Unlike Newton’s mechanics, or Maxwell’s electrodynamics, or Einstein’s
relativity, quantum theory was not created—or even definitively packaged—
by one individual, and it retains to this day some of the scars of its
exhilarating but traumatic youth. There is no consensus as to what its
fundamental principles are, how it should be taught, or what it really
“means.” Every competent physicist can “do” guantum mechanics, but the
stories we tell ourselves about what we are doing are as various as the tales
of Scheherazade, and almost as implausible. Niels Bohr said, “If you are not
confused by quantum physics then you haven't really understood it”; Richard
Feynman remarked, “I think | can safely say that nobody understands
guantum mechanics.”

2- Not only is quantum theory conceptually rich, itis also technically difficult,

Strategies and exact solutions to all but the most artificial textbook examples are few
and far between. It is therefore essential to develop special techniques for
attacking more realistic problems.

3- This Module is intended for a one-semester or one-year course at the junior
or senior level. A one-semester course will have to concentrate mainly on
Part I; a full-year course should have room for supplementary material
beyond Part Il. The reader must be familiar with the rudiments of linear
algebra (as summarized in the Appendix), complex numbers, and calculus up
through partial derivatives; some acquaintance with Fourier analysis and the
Dirac delta function would help. Elementary classical mechanics is essential,
of course, and little electrodynamics would be useful in places. As always, the
more physics and math you know the easier it will be, and the more you will
get out of your study. But quantum mechanics is not something that flows
smoothly and naturally from earlier theories. On the contrary, it represents
an abrupt and revolutionary departure from classical ideas, calling forth a
wholly new and radically counterintuitive way of thinking about the world.
That, indeed, is what makes it such a fascinating subject.




Student Workload (SWL)

Structured SWL (h/sem) 100 Structured SWL (h/w) 3
aadll JBA allall alaiial) ol ol Jasl) Lo sl allall Aliziall ol 5l Jasll

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

Seaill I Uall aliiial) e s yal) Jaal) Lo yaud Callall aliinall e asd yall Jaal

Total SWL (h/sem)

Juadll J3A Ul Kl jal) Jaal) 125
Module Evaluation
do) Al Balal) PRy
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 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 sl Zleiall

Material Covered

Week 1 Historical origin of the Q.M.

Week 2 Operators & requirements of eigen functions
Week 3 | The basic postulate of quantum static

Week 4 | Hamiltonian and eigen function

Week 5 | Discussion and Quiz

Week 6 | Wave packets and the uncertainty principle




Week 7 | Time dependence and the schroedinger equation
Week 8 | Particle under the influence of a constant pot. and particle in a box
Week 9 | Step and barrier potantial
Week 10 | Potential well
Week 11 | One dimensional linear harmonic oscillator
Week 12 | Discussion and Quiz
Week 13 | Angular momentum
Week 14 | Eigen values of L, operator
Week 15 | Spin angular momentum
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week10
Week 11
Week 12

Learning and Teaching Resources
u.n..g‘)ﬂ\} (J:ul\ JJLAA

Text

Available in the Library?

Required Texts

1- INT ROD UCT ION TO Q UANT UM MECHANICS Third
edition DAVID J. GRIFFITHS and DARRELL F.
SCHROETER Seventh Edition, Matthew N. O. Sadiku,
Oxford University Press, 2018.

Yes




2

N. Zettili, Quantum Mechanics and Applications, 2nd Yes

Edition, John Wiley & Sons, Inc. 2009.

3- QUANTUM  MECHANICS  DEMYSTIFIED  DAVID
McMAHON McGRAW-HILL.2006

4- Solved Problems on Quantum Mechanics in One
Dimension Charles Asman, Adam Monahan and
Malcolm McMillan Department of Physics and
Astronomy University of British Columbia, Vancouver,
British Columbia, Canada Fall 1999; revised 2011 by
Malcolm McMillan

5- Concepts of Modern Physics Sixth Edition Arthur

Beiser Boston Burr Ridge, IL Dubuque, IA Madison, WI

New York San Francisco St. Loui.2003

1- Quantum mechanics. Schaum out lines No
2- The Feynman. Lectures on physics, third addition
Recommended .
. 3- Advanced quantum mechanics. by Paul Roman
exts

4- Quantum mechanics for Honours and postgraduates
by Dirac

1- http://www.mmmut.ac.in/News_content/02110tpnews 11232020.pdf

2- https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-
Zettili/dp/0470026790

Websites 3-  https://www.wiley.com/en-
er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892

4- https://bibliotecatrevijano.files.wordpress.com/2017/10/zettili.pdf

5- https://books.google.com/books/about/Quantum_Mechanics.html?id=6jXIpJCSz98C

Grading Scheme

Group Grade il Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good las A 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goqd 2 70-79 Soynd WO!’k Wlth. notable errqrs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) sl ;| (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.



http://www.mmmut.ac.in/News_content/02110tpnews_11232020.pdf
https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-Zettili/dp/0470026790
https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-Zettili/dp/0470026790
https://www.wiley.com/en-er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892
https://www.wiley.com/en-er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892
https://bibliotecatrevijano.files.wordpress.com/2017/10/zettili.pdf
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Module Title Quantum Mechanics 11 Module Delivery
Module Type Core Theory
Module Code PHY36127 o becture
ECTS Credits 4 [ Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 6
Administering Department Type Dept. Code College Type College Code
Module Leader Alaa abdul Hakeim Hamed e-mail alaahakeim@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification MSc.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
%C;f:tiﬁc IS 02/06/2023 Version Number | 1.0

Relation with other Modules
6 DAY Al 5l o) gal) ae Aal)

Prerequisite module

Quantum Mechanics |

Semester 5

Co-requisites module

None

Semester




Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
A Al salall Calaal

1.

Modeling and analysis: The module aim to provide a comprehensive
understanding of quantum mechanics and their behavior within a particular
system. It allows scientists to create mathematical models and simulations to
study the behavior of microscopic world and microscopic particles.

This course deals with the basic concept of the most important and
discriminatory the main ideas that led to the development of quantum
theory.

In quantum mechanics, information about the state of a particle is described
by a wave function .

Material characterization: quantum mechanics modules can also be used to
characterize Hilbert space is the mathematical foundation used for quantum
mechanics.

Overall, the aim of an quantum mechanics is based on the basic ideas of

vector analysis, with function taking the role of vectors.

Module Learning
Outcomes

ol 5 oLl lal) s jie

Understanding of quantum mechanics theory: By studying a modern Q.M.
theory, learners can develop a Q.M. by study Schrodinger eq.

Study time dependence and time independent Schrodinger eq.

Study the basic postulate of quantum statics. The postulates of Q.M. are a
mathematical prescription for using the theory to predict the results of
experiments.

Learn about the concept of operator and why we need operators in quantum
mechanics.

Familiarize students with the applications of the Schrodinger equation on
free particles and particles under the influence of potential.

Learn about the concept of potential barrier and potential well.

Study one dimensional linear harmonic oscillator. The wave equation for an
oscillator.

Learn about angular momentum operators in cartesian and spherical polar
form down to the engineering of the hydrogen atom

Overall, studying a quantum mechanics module can provide learners with a
strong foundation in wave-particle theory, practical skills in modeling and
simulation, and the ability to apply the theories of Q.M. in the field of
nanometers, electron microscopy, and every related to the microscopic
world.

Indicative Contents
Lala ) b giall

Indicative content includes the following.

1-

3-

Quantum mechanics, which by its very nature is highly mathematical, is one
of the most difficult areas of physics to master. Q.M. theory help pierce the
veil of obscurity by demonstrating, with explicit examples, how to do
guantum mechanics.

we cover the basics of quantum theory from the perspective of wave
mechanics. This includes a discussion of the wavefunction, the probability
interpretation, operators, and the Schrédinger equation. We then consider
simple one-dimensional scattering and bound state problems.

we cover the mathematical foundations needed to do quantum mechanics




from a more modern perspective. We review the necessary elements of
matrix mechanics and linear algebra, such as finding eigenvalues and
eigenvectors, computing the trace of a matrix, and finding out if a matrix is
Hermitian or unitary. We then cover Dirac notation and Hilbert spaces. The
postulates of quantum mechanics are then formalized and illustrated with
examples. In the chapters that cover these topics, we attempt to “demystify”
guantum mechanics by providing a large number of solved examples.

4- an illustration of the mathematical foundations of quantum theory with
three important cases that are typically taught in a first semester course:
angular momentum and spin, the harmonic oscillator, and an introduction to
the physics of the hydrogen atom. Other topics covered at some level with
examples include the density operator, the Bloch vector, and two-state
systems.

Learning and Teaching Strategies

palatl] g alatll laasd) i

1- Unlike Newton’s mechanics, or Maxwell’s electrodynamics, or Einstein’s
relativity, quantum theory was not created—or even definitively packaged—
by one individual, and it retains to this day some of the scars of its
exhilarating but traumatic youth. There is no consensus as to what its
fundamental principles are, how it should be taught, or what it really
“means.” Every competent physicist can “do” guantum mechanics, but the
stories we tell ourselves about what we are doing are as various as the tales
of Scheherazade, and almost as implausible. Niels Bohr said, “If you are not
confused by quantum physics then you haven't really understood it”; Richard
Feynman remarked, “I think | can safely say that nobody understands
guantum mechanics.”

2- Not only is quantum theory conceptually rich, itis also technically difficult,

Strategies and exact solutions to all but the most artificial textbook examples are few
and far between. It is therefore essential to develop special techniques for
attacking more realistic problems.

3- This Module is intended for a one-semester or one-year course at the junior
or senior level. A one-semester course will have to concentrate mainly on
Part I; a full-year course should have room for supplementary material
beyond Part Il. The reader must be familiar with the rudiments of linear
algebra (as summarized in the Appendix), complex numbers, and calculus up
through partial derivatives; some acquaintance with Fourier analysis and the
Dirac delta function would help. Elementary classical mechanics is essential,
of course, and little electrodynamics would be useful in places. As always, the
more physics and math you know the easier it will be, and the more you will
get out of your study. But quantum mechanics is not something that flows
smoothly and naturally from earlier theories. On the contrary, it represents
an abrupt and revolutionary departure from classical ideas, calling forth a
wholly new and radically counterintuitive way of thinking about the world.
That, indeed, is what makes it such a fascinating subject.




Student Workload (SWL)

Structured SWL (h/sem) 75 Structured SWL (h/w) 3
aadll JBA allall alaiial) ol ol Jasl) Lo sl allall Aliziall ol 5l Jasll

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

Seaill I Uall aliiial) e s yal) Jaal) Lo yaud Callall aliinall e asd yall Jaal

Total SWL (h/sem)

Juadll J3A Ul Kl jal) Jaal) 125
Module Evaluation
do) Al Balal) PRy
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 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 sl Zleiall

Material Covered

Week 1 Historical origin of the Q.M.

Week 2 Operators & requirements of eigen functions
Week 3 | The basic postulate of quantum static

Week 4 | Hamiltonian and eigen function

Week 5 | Discussion and Quiz

Week 6 | Wave packets and the uncertainty principle




Week 7 | Time dependence and the schroedinger equation
Week 8 | Particle under the influence of a constant pot. and particle in a box
Week 9 | Step and barrier potantial
Week 10 | Potential well
Week 11 | One dimensional linear harmonic oscillator
Week 12 | Discussion and Quiz
Week 13 | Angular momentum
Week 14 | Eigen values of L, operator
Week 15 | Spin angular momentum
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) el
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Week 8
Week 9
Week10
Week 11
Week 12

Learning and Teaching Resources
u.n..g‘)ﬂ\} (J:ul\ JJLAA

Text

Available in the Library?

Required Texts

1- INT ROD UCT ION TO Q UANT UM MECHANICS Third
edition DAVID J. GRIFFITHS and DARRELL F.
SCHROETER Seventh Edition, Matthew N. O. Sadiku,
Oxford University Press, 2018.

Yes




2

N. Zettili, Quantum Mechanics and Applications, 2nd Yes

Edition, John Wiley & Sons, Inc. 2009.

3- QUANTUM  MECHANICS  DEMYSTIFIED  DAVID
McMAHON McGRAW-HILL.2006

4- Solved Problems on Quantum Mechanics in One
Dimension Charles Asman, Adam Monahan and
Malcolm McMillan Department of Physics and
Astronomy University of British Columbia, Vancouver,
British Columbia, Canada Fall 1999; revised 2011 by
Malcolm McMillan

5- Concepts of Modern Physics Sixth Edition Arthur

Beiser Boston Burr Ridge, IL Dubuque, IA Madison, WI

New York San Francisco St. Loui.2003

1- Quantum mechanics. Schaum out lines No
2- The Feynman. Lectures on physics, third addition
Recommended .
. 3- Advanced quantum mechanics. by Paul Roman
exts

4- Quantum mechanics for Honours and postgraduates
by Dirac

1- http://www.mmmut.ac.in/News_content/02110tpnews 11232020.pdf

2- https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-
Zettili/dp/0470026790

Websites 3-  https://www.wiley.com/en-
er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892

4- https://bibliotecatrevijano.files.wordpress.com/2017/10/zettili.pdf

5- https://books.google.com/books/about/Quantum_Mechanics.html?id=6jXIpJCSz98C

Grading Scheme

Group Grade il Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good las A 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goqd 2 70-79 Soynd WO!’k Wlth. notable errqrs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) sl ;| (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.



http://www.mmmut.ac.in/News_content/02110tpnews_11232020.pdf
https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-Zettili/dp/0470026790
https://www.amazon.com/Quantum-Mechanics-Applications-Nouredine-Zettili/dp/0470026790
https://www.wiley.com/en-er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892
https://www.wiley.com/en-er/Quantum+Mechanics:+Concepts+and+Applications,+3rd+Edition-p-9781118307892
https://bibliotecatrevijano.files.wordpress.com/2017/10/zettili.pdf
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Module Information
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Module Title Research Methodology Module Delivery
Module Type Core Theory

U] Lecture
Module Code PHY47034 O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 Seminar
Module Level 4 Semester of Delivery 7
Administering Department Type Dept. Code College Type College Code
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SIS T O, 02/06/2023 Version Number | 1.0
Date

Relation with other Modules
AN Al Hal 3 sall ae 28U

Prerequisite module Semester
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives

This module is designed to introduce postgraduate students to research
methods and statistical analysis. Theoretical, historical and statistical concepts
are taught in lectures with hands on practical lab sessions using both
quantitative and qualitative techniques that allow students to put theory into
practice.

Module Learning
Outcomes

By the end of this module the student should be able to:

1. Critically review current knowledge in a specified area, and establish its
status and limitations

2. ldentify, conceptualize and define a research question(s) and justify its
relevance to practice and its significance as a potential contribution to existing
knowledge.

3. Select and justify a research methodology to meet specified research aims
and objectives.

4. Critically analyze and interpret primary/secondary research data
(quantitative and/ or qualitative), testing for validity and reliability of the
results.

Indicative Contents

1 Introduction to Research

The nature and purpose of research; different types of research (quantitative
qualitative, mixed methods, developmental, practice based) and their mapping
within  different philosophical paradigms (positivism, interpretivism,
pragmatism); strengths and weaknesses.

2 Dealing with Practical Issues, Ethics

The research process; identifying a research topic and setting research
objectives; developing a research strategy; characteristics of a good research
project; ethical issues in conducting research.

3 Searching and Reviewing the Literature

The purposes and main steps of a literature review; searching, evaluating,
organizing and synthesizing the relevant literature; and, writing a literature
review and managing bibliographic records. In addition, developing research
questions for qualitative and quantitative research; and identifying
characteristics/attributes

4 Data Collection and Analysis

Approaches to data collection and analysis (quantitative, qualitative, mixed-
methods, iterative); questionnaire design; populations, samples, and sampling
methods; data Mining.

5 Writing your Research Proposal

Identifying a research problem or issue, the purpose of the research and the




main research question(s); choosing the research strategy and methods; writing
a research proposal. In addition: discussing findings, formulating conclusions,
making recommendations, and reporting; planning, executing, writing up, and
submitting a dissertation.

6 Descriptive Statistics for Quantitative and Qualitative D

Summarizing and visualizing data sets; finding trends in data and formulating a
research hypothesis.

7 Introduction to Probability and Statistical Inference

Basic concepts of probability and probability distribution; discrete and
continuous random variables; basic probability distributions; introduction to
the hypothesis testing procedure.

8 The Hypothesis Testing Procedure

Parametric and non-parametric tests; Chi-squared Test for Association;
Independent Sample t-Test; One and Two Way Analysis of Variance ANOVA,;
power calculation and sample size estimation.

9 Correlation and Regression

Relationship between two numeric variables, dependent and independent
variable; Pearsons Correlation Coefficient; Simple Linear Regression.

10 Multiple Regression

Multiple Regression Analysis and introduction to the General Linear Model.

Learning and Teaching Strategies

adall y ol ilasilind

The aim of this module is to provide the student with a critical understanding
Strategies of theories, concepts and principles of research methodology and the range of
methods used in conducting research in different disciplines; and, to give the
student the skills and knowledge necessary to undertake an original in-depth
investigation in those fields
Student Workload (SWL)
Structured SWL (h/sem) 48 Structured SWL (h/w) 3
daail) DA alldall aliiiall sl yall Jaal) Lo sl Calldall alaiiall ol yal) Jasl
Unstructured SWL (h/sem) 52 Unstructured SWL (h/w) 3
Juadl) JBA Ul Jdaiiall jee ol ol Jaal) Lo sand alldall alaiiall yue o Hall Jaall
Total SWL (h/sem) 100




Juadll D& Gl S ol 5l Jasll

Module Evaluation
)l Balall ayss

) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1,#2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment | Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s kil ‘_,’.c_,.a.m‘zﬂ zleidd)
Material Covered

Week 1 | principles of research methodology

Week 2 | define aresearch question(s)

Week 3 | Writing your Research Proposal

Week 4 | Testing Procedure

Week5 | practice based

Week 6 | calculation and sample size estimation

Week 7 | discussing findings

Week 8 | reporting

Week 9 | formulating conclusions

Week 10 | quantitative techniques

Week 11 | qualitative techniques

Week 12 | statistical concepts

Week 13 | interpret primary/secondary research data

Week 14 | Correlation Coefficient

Week 15 | Multiple Regression Analysis




Learning and Teaching Resources
U“‘:’Jﬂ‘} (‘Jz_'m )JL&AA

Text Available in the Library?

Required Texts

Recommended
Texts
Websites
Grading Scheme
Group Grade sl Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good [RENREEN 80 -89 Above average with some errors
Success Group .
(50 - 100) C- Gogd 2 70-79 Sognd wo_rk Wlth- notable err(?rs
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fall (Aadlaal) 28) i 5 | (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 Information
Al Balall il gl

Module Title Solid state physics | Module Delivery
Module Type Core Theory
Module Code PHY47032 e
ECTS Credits 7 O Tutorial

O Practical
SWL (hr/sem) 175 0 Seminar
Module Level 4 Semester of Delivery 7
Administering Department Physics College Science
Module Leader Mahmood Ahmad Hamood e-mail mahmood@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SEIEME G ED IO 02/06/2023 Version Number 1.0

Date

Relation with other Modules

LAY Al Hall 3 sall ae A8

Prerequisite module

Semester

Co-requisites module

None

Semester



mailto:mahmood@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Ayl salall Calaal

1. Lattice Dynamics : The study of lattice dynamics enables us to describe the
overall behavior of the material through the properties of the material.

2.Thermal properties of solid : Teaching the student the physical concept of
heat, how energy transfers from one place to another, and what is the particle
that transfers energy, as well as studying the heat capacity and specific heat of
materials through the classical theory and the quantitative theories of Einstein
and Debye.

3. Electrical properties of solid : Enable the student to understand the properties
of electronic electrical and thermal conductivity of metallic solids by
understanding the effect of electrons on the electric and magnetic field or the
effect of ions in general.

Module Learning
Outcomes

Al Hall 3alall alasl) il 3

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks
At the end of each semester, the student should be able to.

Define all terms and titles within the chapter

Able to write all mathematical equations and relations and know how to derive
them

Relate these equations to the main headings of the topics in the chapter

To be able to formulate questions through these relationships

Solve simple problems related to these equations

The student should know that through the narration in each chapter, he is
exposed to the following question: Why? Can you explain this?

The student should be able to reach correct answers to specific questions that
include applying the principles and fundamentals of solid state physics

Each chapter concludes with a number of perceptual questions called questions
and guesses

Indicative Contents
Juala Y1 el giall

Indicative content includes the following.

Part A — Theoretical lectures

1. Lattice dynamic :Introduction , sound wave, Atomical vibration in the
lattice, vibrational modes of linear monoatomic lattice , vibrational
modes of diatomic linear lattice, Phase and group velocities in lattice,
Acoustic branchand Optical branch, Example, summary, Questions .(5
hr)

2. Thermal properties of solid : Introduction, Heat capacity of solid,
Classical theory for specific heat, Einstein theory for specific heat,
Phonon, Density of state in continuous elastic medium, Debye theory
for specific heat, Thermal conductivity, Example, Sammary,
Question.(8hr)




3. Electrical properties of solid: Introduction, Electrical conductivity of
solid, Classical distribution of velocities, Classical theory for free
electron gas, Drude theory for free electron conductivity, Thermal
conductivity for free electron gas, Lorantiz theory for free electron
conductivity, Quantum theory of free electron gsa, Fermi -Dirac
quantum statistuics, Density state for free electron gas in 3D,
Sommerfield theory for electrical conductivity, Example, Summary,
Question. (8 hr)

Part B — Practical labs

Shape, Overlap, measurements of carapace and valves, orientation, external
features, external structures, internal features, internal structures, . [18 hrs]

1- Calculate the lattice energy and Madloung
2- Determine the appropriate operating voltage of the LED .
3- Finding the conductivity of a random aluminum film gallium arsenide .
4- microwave interferometer .
5- Thermal potential and Seepac effect of a semiconductor material .
6- Using the powder method to determine the crystal structure of a substance.
7- Calculation of the relaxation time of electrons in metals.
.[36 hrs

Learning and Teaching Strategies

adall Al Cilasilind

Strategies

To begin with, this book is not an encyclopedia, but rather it contains basic
topics and principles, and it does not contain lengthy derivations and historical
biography, but deals with each basic principle and explains its meaning, then
writes it in the form of a mathematical formula, and then moves on to applied
issues and examples in order to bring the idea closer to mind. The following
strategies are among the features related to the curriculum, including :

1-  Enabling the student to express basic concepts with multiple
lightnings, the ability to solve quantitative issues, and to be able to
reach correct answers to qualitative questions that include the
application of the principles of solid-state physics.

2-  The ability to solve questions generates in the student the ability to
formulate questions analytical.

3-  One of the ways to gain experience in applying the principles of
solid-state physics is to solve the largest possible number of different
questions in ideas and method of solution.

4- Developing the language of understanding in physics instead of focusing

on the mathematical text so that the father can formulate the required

questions and translate them into mathematical formulas




Student Workload (SWL)

Structured SWL (h/sem) 94 Structured SWL (h/w) 6
aadll JBA allall alaiial) ol ol Jasl) Lo sl allall Aliziall ol 5l Jasll

Unstructured SWL (h/sem) 81 Unstructured SWL (h/w) 5
Seaill JA Uall aliial) e s yal) Jaall Lo yaud Callall aliinall e asd yall Jaal

Total SWL (h/sem)
Juaill & allall JISH sl all Jeal)

175

Module Evaluation

Ao Hall Baldl) A
Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s okl ‘_,,.c}u.n‘ﬁ\ zled)
Material Covered
Week 1 | Anintroduction to solid state and Explain in details lattice dynamic ,
Week 2 | monoatomic lattice vibration.
Week 3 Diatomic lattice vibration, group and phase velocity,
Week 4 Acoustic and optical branch, Example, Quiz, ,
Week5 | Thermal properties of solid : Introduction, Heat capacity of solid,




Week 6

Classical theory for specific heat Einstein theory for specific heat,

Week 7 | Phonon, Density of state in continuous elastic medium, ,
Week 8 | Debye theory for specific heat, Thermal conductivity, Example
Week 9 Electrical properties of solid: Introduction, Electrical conductivity of solid, Classical
distribution of velocities
Week 10 | Classical theory for free electron gas, Summary, Question..
Week 11 | Drude theory for free electron conductivity, Thermal conductivity for free electron gas,
Week 12 | Lorantiz theory for free electron conductivity, Quantum theory of free electron gsa,
Week 13 | Fermi —Dirac quantum statistics, Density state for free electron gas in 3D,
Week 14 | Sommerfield theory for electrical conductivity, Example, Quiz
Week 15 | Semi final examination .
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) el
Material Covered
Week1 | Lab 1: Calculate the lattice energy and Madloung.
Week 2 | Discuss reports and grades
Week 3 | Lab 2:Determine the appropriate operating voltage of the LED
Week 4 | Discuss reports and grades
Week5 | Lab 3: Finding the conductivity of a random aluminum film gallium arsenide
Week 6 | Discuss reports and grades
Week 7 | Lab 4: microwave interferometer
Week 8 | Discuss reports and grades
Week9 | Lab 5: Thermal potential and Seepac effect of a semiconductor material
Week10 | Discuss reports and grades
Week 11 | Lab 6:Using the powder method to determine the crystal structure of a substance
Week 12 | Discuss reports and grades
Week 13 | Lab 7:Calculation of the relaxation time of electrons in metals
Week 14 | Discus reports and grades
Week 15 | Final Examination




Learning and Teaching Resources
U“‘:’Jﬂ‘} (‘sz\ )JL&AA

Text Available in the Library?

Required Texts

Introduction to Solid State Physics. by. Charles Kittel- Yes
8" . ISBN: 978-0-471-41526-8 November 2004 704 Pages

Elementary solid state physics principles and Yes

applications by M. Ali Omar.
Publish Date:1975. Publisher Addison-Wesley Pub. Co.

Language English. Pages (669)

Yes
Recommended
Texts
No
_ https://shop.elsevier.com/books/introduction-to solid state physics
Websites https://www.ucl.ac.uk/ solid state physics
Grading Scheme
Group Grade il Marks % Definition
A - Excellent Sl 90-100 Outstanding Performance
B - Very Good laa ae 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs
D - Satisfactory Lau sia 60 - 69 Fair but with major shortcomings
E - Sufficient J sia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) i 5 | (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.



https://openlibrary.org/authors/OL2067925A/M._Ali_Omar
https://openlibrary.org/publishers/Addison-Wesley_Pub._Co.
https://openlibrary.org/languages/eng
https://shop.elsevier.com/books/introduction-to%20solid%20state%20physics
https://www.ucl.ac.uk/
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Module Information
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Module Title Solid state physics I Module Delivery
Module Type Core Theory

1 Lecture
Module Code PHY48138 Lab
ECTS Credits 7 O Tutorial

O Practical
SWL (hr/sem) 175 0 Seminar
Module Level 4 Semester of Delivery 8
Administering Department Physics College Science
Module Leader Mahmood Ahmad Hamood e-mail mahmood@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date

02/06/2023

Version Number 1.0

Relation with other Modules

LAY Al Hall 3 sall ae A8

Prerequisite module

PHY47132

Semester 7

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Ao Al salall Calaal

1- Band theory in solid: Teaching the student the mistakes of the classical
theory or the quantitative theory of the free electron and its inability to explain
the large differences in the electrical conductivity of conductive, insulating and
semiconducting materials.

2- Semiconductor : Study the properties of semiconductor at low and high
temperature and the type of semiconductor .
3- .Superconductivity :

Module Learning
Outcomes

Al Hall 3alall alasl) il 3

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.
At the end of each semester, the student should be able to:
Define all terms and titles within the chapter
Able to write all mathematical equations and relations and know how to derive
them
Relate these equations to the main headings of the topics in the chapter
To be able to formulate questions through these relationships
Solve simple problems related to these equations
The student should know that through the narration in each chapter, he is
exposed to the following question: Why? Can you explain this?
The student should be able to reach correct answers to specific questions that
include applying the principles and fundamentals of solid state physics
Each chapter concludes with a number of perceptual questions called questions
and guesses

Indicative Contents
Juala Y1 el giall

Indicative content includes the following.

Part A — Theoretical lectures

1. Band theory in solid: Introduction, Kroing-Penny models, Brilliouin —
Zones in band theory, Fermi surface, Effective mass of
electron,Example, Summary, Questions. (10hr)

2. Semiconductor: Introduction,m Intrinsic semiconductors, Concentration
of electrons and holes in semiconductor, Doping of semiconductor, n-
type and p- type semiconductor, Hall effect,Example, Summary,
Questions.(14hr)

3. Superconductivity: Introduction, Critical temperature, Critical magnetic
field, Messiner effect, Superconductivity theory (BCS), Penetration
depth, Example, Summary, Questions . (12 hr)

Part B — Practical labs




Shape, Overlap, measurements of carapace and valves, orientation, external
features, external structures, internal features, internal structures, . [18 hrs]

1- Measuring the current, voltage and power output of the solar cell.

2- Study of the crystal structure of KCL using X-ray spectrometry.

3- Crystal structure.

4- Calculation of the gap energy for a semiconductor using a p-n . type binary.

5- Hall effect.

6- Calculation of the bandgap of the ZnTe membrane prepared by
chemical bath CBD.

7- Study of the optical properties of thin films
.[36 hrs

Learning and Teaching Strategies

palaill g alatll Cliad) Yo

Strategies

To begin with, this book is not an encyclopedia, but rather it contains basic
topics and principles, and it does not contain lengthy derivations and historical
biography, but deals with each basic principle and explains its meaning, then
writes it in the form of a mathematical formula, and then moves on to applied
issues and examples in order to bring the idea closer to mind. The following
strategies are among the features related to the curriculum, including :

1-  Enabling the student to express basic concepts with multiple
lightnings, the ability to solve quantitative issues, and to be able to
reach correct answers to qualitative questions that include the
application of the principles of solid-state physics.

2-  The ability to solve questions generates in the student the ability to
formulate questions analytical.

3-  One of the ways to gain experience in applying the principles of
solid-state physics is to solve the largest possible number of different
questions in ideas and method of solution.

4- Developing the language of understanding in physics instead of focusing

on the mathematical text so that the father can formulate the required

questions and translate them into mathematical formulas

Student Workload (SWL)

Structured SWL (h/sem)

Jiadll 34 llall alatial) = A Jasll Lo sl aldall adaiial) ol Hal) Jaadl

94 Structured SWL (h/w)

Unstructured SWL (h/sem)
Jeaill IS lUall alaiial) e ) Jaal) Lo yaud Callall aliinall e asd yall Jasl

81 Unstructured SWL (h/w)




Total SWL (h/sem)
Juaadll & allall JISH sl all Jeal)

175

Module Evaluation
Ao ) LAl s

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o sl zleidll
Material Covered

Week 1 | Band theory in solid: Introduction, Bloch function

Week2 |, Kroing-Penny models, Brilliouin — Zones in band theory

Week 3 | Summary, example , Quiz

Week 4 | Fermi surface, Effective mass of electron, Example

Week5 | Semiconductor: Introduction Intrinsic semiconductors Direct and indirect band gap

Week 6 | Concentration of electrons and holes in semiconductor

Week 7 | Doping of semiconductor, n- type and p- type semiconductor

Week 8 | Hall effect, Example, Quiz

Week 9 |, Superconductivity: Introduction, Critical temperature, Critical magnetic field

Week 10 | Examples, Discussion, Quiz




Week 11

Messiner effect, Levitation

Week 12 | Superconductivity theory (BCS),
Week 13 | cooper Paris formation
Week 14 | Penetration depth, Example for calculating penetration depth
Week 15 | Semi final examination .
Delivery Plan (Weekly Lab. Syllabus)
DAl e ) leiall
Material Covered
Week1 | | ab 1:Measuring the current, voltage and power output of the solar cell
Week 2 | Discuss reports and grades
Week 3 | Lab9:Study of the crystal structure of KCL using X-ray spectrometry
Week 4 | Discuss reports and grades
Week5 | Lab 10: Crystal structure
Week 6 | Discuss reports and grades
Week 7 | Lab 11: Calculation of the gap energy for a semiconductor using a p-n . type binary
Week 8 | Discuss reports and grades
Week9 | Lab 12: Hall effect
Week10 | Discuss reports and grades
Week 11 | Lab 13 : Calculation of the bandgap of the ZnTe membrane prepared by chemical bath CBD
Week 12 | Discuss rep[orts and grades
Week 13 | Lab 14 : Study of the optical properties of thin films
Week 14 | Discuss reports and grades
Week 15 | Final Examination

Learning and Teaching Resources
wjimj (:L_"\S\ JJLAA

Text Available in the Library?

Required Texts

Introduction to Solid State Physics. by. Charles Kittel- Yes
8" . ISBN: 978-0-471-41526-8 November 2004 704 Pages

Elementary solid state physics principles and Yes

applications by M. Ali Omar.
Publish Date:1975. Publisher Addison-Wesley Pub. Co.



https://openlibrary.org/authors/OL2067925A/M._Ali_Omar
https://openlibrary.org/publishers/Addison-Wesley_Pub._Co.

Language English. Pages (669)
Yes
Recommended
Texts
No
_ https://shop.elsevier.com/books/introduction-to solid state physics
Websites ] ]
https://www.ucl.ac.uk/ solid state physics
Grading Scheme
Cila Hall ki
Group Grade i) Marks % | Definition
A —Excellent Sl 90- 100 Outstanding Performance
B - Very Good EESRVES 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RTEN 70-79 Sqund work W|th notable err(?rs
D — Satisfactory DA 60 - 69 Fair but with major shortcomings
E — Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Al 28) il ;| (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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



https://openlibrary.org/languages/eng
https://shop.elsevier.com/books/introduction-to%20solid%20state%20physics
https://www.ucl.ac.uk/

MODULE DESCRIPTION FORM
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Module Information
Al Balall il gl

Module Title Sound and wand motion Module Delivery
Module Type Core Theory
Module Code PHY 24018 L Lecture

Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 2 Semester of Delivery 4

Administering Department

Type Dept. Code

College

Type College Code

Module Leader

Muhammed Subhi

Hameed

e-mail

mohammedsubhi@uomosul.edu.ig

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

Ph.D.

Module Tutor Assist. Prof. Ammar Yaseen Burjes e-mail ammaryaseen@uomosul.edu.iq
Assist. Prof. Dr.
Peer Reviewer Name Samir Mahmmod e-mail dr.samir@uomosul.edu.iq
Ahmad
SIS A O 02/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN Ll Hall o sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

405 HY) by ginall g alail) il g gl Hall okl il

Module Objectives
Al Al salall Calaal

1. Clarification of how sound and wave motion can make significant and
contribute to a wide range of technical applications.

2. ldentify basic of sound and wave motion.

3. This course deals with the basic concept of the most important elements in
wave motion such as Free Vibration, structure of simple harmonic motions
and Embedded vibration

4. Learn about the most important scientific terms (Terminology) and their
definitions related to this topic.

5. To understand and comprehend the impact of these elements from Physics
point of view.

Module Learning
Outcomes

Al pall salall alatll il jAa

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

To know about wave motion in details

To understand structures of wave motion

To understand energy diagrams related to sound

To comprehend conditions of movement of wave motion

To go through applications of wave motion and Forced Vibration.
To experience transversal waves in one dimension

To experience Longitudinal Waves analysis and application.

No gk~ wbdE

Indicative Contents
Aali Y b gisgll

Indicative content includes the following.

Part A — Theoretical lectures
Chapter One (Basic Concepts of wave motion):

Introduction, procedures of energy transfer, what is the wave motion? Types of wave
motion, essential properties of mechanical wave motion, examples of mechanical
wave motion, sound waves, types of mechanical wave motion, Characteristics of
mechanical wave motion, velocities of Wave and particles, mathematical present of
wave motion, general equation of wave motion. [10 hrs]

Chapter Two (Free Vibration):

Introduction, oscillatory motion, Simple harmonic motion equation, solution of
Simple harmonic motion equation, instantaneous velocity and instantaneous
acceleration of the simple harmonic oscillator, The energy of the simple harmonic
oscillation, applications of simple harmonic motion (a simple pendulum, a floating
body, a liquid in a U tube, bonded mass and oscillating wire, piston in cylinder,
deflectors, simple angular motion). [8 hrs]

Chapter Three (structure of simple harmonic motions)

Composition rule, a combination of two simple harmonic motions in the same
direction, Lissajous figures, the composition of two perpendicular simple harmonic
motions of the same frequency, The graphic method for the composition of two
simple harmonic movements perpendicular, the composition of two simple harmonic




movements perpendicular to their frequency ratio 1:2, the beats. [10 hrs]
Chapter Four (Embedded vibration)

Introduction, the force causing vibration decay, decaying harmonic motion equation,
solution of decaying harmonic motion equation (non-decay state, under-decay state,
critical state, over-decay state, decay measurement ( logarithmic decay, relaxation
time, specificity equation). [8 hrs]

Chapter Five (Forced Vibration)

Introduction, Equation of Motion for a Decaying Vibrator Under the Action of a
Periodic External Force, solution of forced vibration equation, resonance, the
amplitude of vibration at resonance, the relationship between the resonant
frequency, the natural frequencies of the oscillator, the relationship of phase angle,
forced frequency and resonance. [4 hrs]

Chapter 6, 7 and 8 (transversal waves in one dimension and Longitudinal Waves)

Introduction, Vibrational motion and wave motion, Transverse wave motion in one
dimension, Equation of transverse wave motion in an oscillating string, Transverse
wave energy, Wave reflection (at the stationary end of a bonded wire, at the free
end, at the movable shelf of tight wire), standing waves, Free Vibration of a Stringed
String of Limited Length, Sonometry, Laws of Vibrating Strings. [4 hrs]

Ultrasound and its Applications

Introduction, a brief history of ultrasonic waves, the mechanism of the formation of
ultrasonic waves, Audio, components of the ultrasound device, the effect of
ultrasonic waves on vital cells, the behaviour of ultrasound waves in the human body,
some applications of ultrasound ( Detection of defects and cracks, estimation of
works s by resonance, metallurgy, biomedical applications ) [3 hrs]

Revision problem classes [3 hrs]

Part B — Practical labs

Learning about instruments related to the sound and wave motion [8 hrs]

Experiments: Applying theory of lectures to practical work [21 hrs]

Learning and Teaching Strategies

palatl] g alatl) Claad) yiu

Strategies

Expanding students' perceptions about this science and its contents. In addition,
assisting students in knowledge gathering of basic sound and wave motion principles
and concepts through understanding behaviors of certain wave components.
Practical work should enhance perceptions of students about particular design and
analysis of wave motion.




Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3
Juadl) J3a Uall sl ol jall Jasl) Lo sad calldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 59 Unstructured SWL (h/w) 3
daaidll A allall abiinall e ol jall Jaal) Lo sl Calldall alitiall e ol yall Jaal

Total SWL (h/sem)
Juadll & allall JISH sl all Jeal)

100

Module Evaluation

2\...3.\»\ J..\.“ 3alal) ?73733"

. ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #12
Summative Midterm Exam 2hr 10% (10) 7 LO#1 -#9
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e sl el

Material Covered

Week 1 Basic Concepts of wave motion.

Week 2 Free Vibration

Week 3 | structure of simple harmonic motions

Week 4 Embedded vibration

Week 5 Forced Vibration

Week 6 transversal waves in one dimension




Week 7 Longitudinal Waves
Week 8 | Sound Waves
Week 9 | General Considerations in Sound and
Week 10 | Wave Phenomenon
Week 11 | Ultrasound
Week 12 | Ultrasound and its Applications
Week 13 | Mechanism of the formation of ultrasonic waves
Week 14 | estimation of works s by resonance
Week 15 | Doppler phenomenon
Delivery Plan (Weekly Lab. Syllabus)
oAl e ) leiall
Material Covered
Week 1 Lab 1: Learning about instruments of sound and wave motion
Week 2 Lab 2: Learning about general features of Free Vibration
Week 3 Lab 3: Conducting experiments: structure of simple harmonic motions
Week 4 Lab 4: Conducting experiments: Embedded vibration
Week 5 Lab 5: Forced Vibration
Week 6 | Lab 6: Transversal waves in one dimension
Week 7 Lab 7: Longitudinal Waves
Week 8 Lab 8:. Sound Waves
Week 9 Lab9: General Considerations in Sound
Week10 | Lab 10: Wave Phenomenon
Week 11 | Lab 11: Ultrasound
Week 12 | Lab 12: Mechanism of the formation of ultrasonic waves
Week 13 | Lab 14: Estimation of works s by resonance
Week 14 | Lab 14: Doppler phenomenon
Week 15 | Revision of All Experiments

Learning and Teaching Resources




U"‘:’Jﬂ‘} ela_'m JJLAAA

Text Available in the Library?
Yes
Required Texts | 313 e 2l « dasal) A8 s2dl 5 Cigsal) #1538
Yes
Recommended
Mechanics and Properties of Matter , By: Kohle.
Texts
https://www.britannica.com/science/wave-physics
) https://www.physicsclassroom.com/class/waves
Websites . . . .
https://www.britannica.com/science/wave-physics
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Okl 90-100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good LIEN 70-79 Sound work with notable errors
D - Satisfactory L s 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aalleall 28) i ) | (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.



https://www.britannica.com/science/wave-physics
https://www.physicsclassroom.com/class/waves
https://www.britannica.com/science/wave-physics

MODULE DESCRIPTION FORM
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Spectra Module Delivery
Module Type Core Theory

U] Lecture
Module Code PHY 35024 Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 3 Semester of Delivery 5

Administering Department

Type Dept. Code

College Type College Code

yussramalalah@uomosul.edu.iq

Module Leader Yussra Malalah Abdullah e-mail
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification M.sc.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SIS LT T 13/06/2023 Version Number | 1.0
Date

Relation with other Modules

LAY Al Hal 3 sall ae A8

Prerequisite module Semester 4
Co-requisites module None Semester



mailto:yussramalalah@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
o) o) 3oLl Calaal

1. Course Main Objective The aim of the course is that the student at the end of
the course shall: e Describe the atomic emission / absorption
spectrophotometry and molecular spectroscopy e describe the atomic
spectra of one and two valance electron atoms. e Explain the change in
behavior of atoms in external applied electric and magnetic field. e Explain
rotational, vibrational, electronic and Raman spectra of molecules. e Describe
electron spin and nuclear magnetic resonance spectroscopy and their

applications

Module Learning
Outcomes

Al pall Balall alatll il j3a

It is easy to study the properties of elements Electron distribution and atomic levels
And the loss and reduction properties of its electrons
Distinguishing the types of emitted spectrum and using it in several areas such as

fingerprint identification, electronic doors, and others Definition of the spectra, types

(emission and absorption) and forms of the

spectra (continuous, band and line) Electromagnetic waves, interaction of
electromagnetic waves with matter, the main parts of the
spectrophotometer (sources, dispersion units, samples compartment and detection
unit) The main atomic models (Thomson, Rutherford and Bohr) Hydrogen atom
review

Calculation of the energies, wavelengths, frequencies and wave numbers

of the Hydrogen atom series, the reasons for failure of Bohr model

Quantum numbers and atomic structure review, Pauli's Exclusion

principles and Hund's rules, degeneracy, couples angular momentum

Spin — orbit (LS) coupling and fine structure, hyperfine interactions

Spectral consequences of the fine structure, selection rules, Helium energy levels
Atoms and field interactions, dipole interactions

Normal and anomalous Zeeman's effect, Lande — g — factor

Spectral consequences of the applied fields, Stark effect

Atom - atom Interactions, Bonding: Van der Waals, rotations and vibrations ,
Molecular electronic spectra

Experimental probes ultra violet (UV), visible (Vis)

Infrared (IR) and Raman spectroscopy, Selection rules

Indicative Contents
Hala ) b giadll

Indicative content includes the following.

Devise an instrumental procedure to account for molecular absorption and scatter

from particulate matter in atomic absorption spectroscopy.
Groups discussion Written exam

Develop problem solving skills in laser physics. Lecture and Group discussion

Homework reports

Competence Show responsibility for working independently and for continuous

improvement of personal capacities. Group discussion Project

Act in a manner consistent with the ethical standards in public and personal

attitudes. Groups discussion Homework reports and projects
Work effectively in group




Learning and Teaching Strategies

sl 5 alal) il i

Knowledge: Define the nature of the interaction between the electromagnetic waves
with matter and its associated spectra.

Recognize theories explaining the structure of atoms and the origin of the observed
spectra.

Can Define the guantum numbers that describe the atomic structure and energy
levels (electronic, vibrational and rotational).

Strategies Skills : Devise an instrumental procedure to account for molecular absorption and
scatter from particulate matter in atomic absorption spectroscopy.
Develop problem solving skills in spectroscopy physics
Competence: Show responsibility for working independently and for continuous
improvement of personal capacities.
Act in a manner consistent with the ethical standards in public and personal
attitudes.
Work effectively in groups and exercise leadership when needed.
Student Workload (SWL)
e sl V0 O guna alldall il jall Jaal)
Structured SWL (h/sem) 25 Structured SWL (h/w) 5
Juadl) J3A lUall adaiiall ol jall Jasl) e sl CalUall alinall ol Hall Jaall
Unstructured SWL (h/sem) 50 Unstructured SWL (h/w) 5
Jeaill JA llall aliiial) e o yal) Jasl) L sl llall alinall ye pud pall Jasll
Total SWL (h/sem) 195
Jasdll & allall S sl jall el

Module Evaluation

Ao Hall Balal) Al
) ) Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 | LO#3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All




Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
skl Ls.c}.uw zleadl

Material Covered

Week 1 Introduction to spectroscopy electromagnetic spectrum
Week 2 | Atomic structure (Thomson, Rutherford models), Atomic spectra and spectral series
Week 3 | Bohr’s model and theory of the atom, Schrédinger equation of H-atom
Week 4 | Many- electrons atoms and atomic quantum numbers, Harmonic model
Week 5 Rotational spectra of the molecules, Definition of molecules, types of molecules
Week 6 | Boltzmann’s distribution+ examples
Isotopic effect+ examples
Week 7 )
Max. rotational quantum number+ problem
Vibrational spectra for the molecules
Week 8 o .
Harmonic vibrator +selection rule
An-Harmonic vibrator +selection rule
Week 9 _ . _
Compression between two models+ potential functions
More function+ examples ,Types of vibrational bands
Week 10 o o
Hot bands+ Boltzmann distribution for vibrational molecules
Week 11 Rotational —vibrational spectra
Week 12 | The rotational spectrum for vibrational molecules, P, Q and R bands+ selection rules
Week 13 | Some examples for diatomic molecules
Week 14 | Electronic spectra Bands, Molecular orbital, Molecular states and selection rules
Week 15 | The electronic transitions and their spectra of fluorescence and phosphorescence




Delivery Plan (Weekly Lab. Syllabus)
oAl e gl el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

Learning and Teaching Resources
u;:a‘)ﬂ‘} (—sz\ ‘)J\.ma

Text Available in the Library?
1- Atomic and molecular spectroscopy; basic aspects and Yes
practical applications Svanberg S., springer, 2003.
Required Texts .
2- Modern spectroscopy, Hollas, J. M., John Willy and Sons, Yes
Ltd. 2004.
1- Atomic spectra and atomic structure, Herzberg, G., Yes

Recommended Dover Publications, New York, 1944.

Texts 2- Introduction to atomic spectra, White, H. E. McGraw-

Hill Book Company, Inc. New York and London, 1934.

Websites 1- http://hyperphysics.phy-astr.gsu.edu/hbase/hframe.html 2-

Web Sites on the internet that are relevant to the topics of the
course & general physics websites such as :

http://www.hazemsakeek.info/magazine/

2-  3- wikipedia.org/wiki/ physics subjects



http://www.hazemsakeek.info/magazine/

Grading Scheme

Group Grade il Marks % Definition

A - Excellent Jbial 90-100 Outstanding Performance

B - Very Good laa ae 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) i 5 | (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
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Thermodynamic and statistical Module Delivery
Module Type Core Theory
Module Code PHY24015 LLaegt“re
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader Haitham Abdel Hameed Ahmad e-mail dr.haitham@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SDceilthiﬁC CRTITIES AP 06/06/2023 Version Number | 1.0
Relation with other Modules
AN Al Hal 3 sall ae 28U
Prerequisite module Semester
Co-requisites module None Semester



mailto:dr.haitham@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Aol Al salall Calaal

1. This subject represents an attempt to give an introduction to statistical
physics in a form which is suitable for undergraduate students.

2.The material has been chosen in order to emphasize the basic methods of
statistical physics and those results which are of particular importance for
physicists.

Module Learning
Outcomes

Aol 5 oLl lasll s jie

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

1- The science of physics is built on theories and models as well as on experiment s

2- Theories and models structure relations and simplify reality to such a degree that
predictions on physical phenomena can be derived by means of mathematics

3- Experiments allow to verify those predictions.

4-Evaluating experiments and a real phenomenon with such theories and
mathematical tools to solve equations derived from those theories statistically.

5- Thermodynamics is the physics of temperature and heat. As phenomenological
science, it formulates the relations observed between physical observable.

6- Even through these relations are obvious to verify in a classical tools

7- Thermodynamics laws are harder to verify classically, so the best way to done by
statistical mechanics.

Indicative Contents
Hala ) b giall

Indicative content includes the following.

Part A — Theoretical lectures

Introduction, The scope of statistical physics, description of the assemblies-
phase space, average properties of an assembly classical and quantum
assemblies, distribution over energies weights of configurations, the most
probable configuration, sharpness of the configuration maximum, the
multiplier B, the multiplier o, the Maxwell-Boltzmann distribution, the classical
perfect gas, mean and most probable velocities, equipartition of energy,
specific heats of gases, the Einstein diffusion equation, the canonical ensemble,
ensembles, constant temperature ensemble, thermodynamic properties of the
canonical ensemble, evaluation of the total partition function, energy
distribution over the canonical ensemble, application of the canonical ensemble
to an imperfect gas. (20 hours)

Revision problem classes (10 hours)
Part B — Practical labs




Learning and Teaching Strategies

palail] g alatll liad) yiud

Theoretical physics is an important subject in physics. The major goal of
theoretical physics courses is to help students learn to think like a physicist.
The theoretical physics curriculum mainly includes theoretical mechanics,
Strategies electrodynamics, thermodynamics and statistical physics, and quantum
mechanics. These courses play an important role in cultivating students'
physics literacy. There are many difficulties in the learning process of
theoretical physics, such as the lack of motivation and goals, negative
influence of pre-scientific concepts, cognitive impairment of learning and
mathematical learning disability. Teachers should use effective teaching
strategies to help students to overcome learning difficulties.

Student Workload (SWL)

Structured SWL (h/sem) 75 Structured SWL (h/w) 5
Juadl) J3A Uall adaiiall ol jall Jasl) Lo sand calldall alaiiall ol 5all Jaall

Unstructured SWL (h/sem) 50 Unstructured SWL (h/w) 5
Seadll P& llall aliiial) e syl Jaal) Lo sand Ul asiall e a3l Jaal

Total SWL (h/sem)

125
Judll I Ul ISl 5 Jaal

Module Evaluation
4....\.\»\)..\&\ PR\ A ?7"733"

) _ Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1,#2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week 1 | Introduction, The scope of statistical physics
Week 2 | description of the assemblies-phase space, the average properties of an assembly
Week 3 | classical and quantum assemblies
Week 4 | distribution over energies
Week 5 | weights of configurations
Week 6 | the most probable configuration,
Week 7 | the sharpness of the configuration maximum
Week 8 | multiplier B, the multiplier o
Week 9 | the Maxwell-Boltzmann distribution
Week 10 | the classical perfect gas, mean and most probable velocities
Week 11 | equipartition of energy, the specific heats of gases
Week 12 | Einstein diffusion equation
Week 13 | the canonical ensemble, ensembles
Week 14 | the constant temperature ensemble, thermodynamic properties of the canonical ensemble
el the evaluation c_>f tr_le total partition.function, the energy distribution over the canonical
ensemble, application of the canonical ensemble to an imperfect gas
Delivery Plan (Weekly Lab. Syllabus)
DRl e ) el
Material Covered
Week 1 Lab 1: Shape, measurements of carapace and valves.
Week 2 | Lab 2: Orientation of carapace and valves.
Week 3 Lab 3: External features, external structures.
Week 4 Lab 4: Internal features, internal structures.
Week 5 Lab 5: inner lamella, outer lamella.
Week 6 Lab 6: Hinge line.
Week 7 Lab 7: Description of some index ostracode species.
Week 8 Lab 8:.Preparing of Calcareous nannofossils slides.
Week 9 Lab9: Coccolith shape description.




Week10 Lab 10: coccoliths orientation.

Week 11 | Lab 11: element arrangement.

Week 12 | Lab 12: Description of some index nannofossils species

Learning and Teaching Resources
U"‘:’Jﬂ‘,ﬁ e&:_'m _)JL.AA

Text Available in the Library?
Feallired Texts 1- An Introduction to Statistical Physics for NO
Students. A. J. Pointon 1967
Haqg, B.U., Boersma, A., (1978). Introduction to marine Yes
micropaleontology. micropaleontology, Elsevier, New York,
Recommended | 376 p.
Texts Perch-Nielsen, K. (1977). Albian to Pleistocene calcareous
nannofossils from the western South Atlantic. Initial Rep. Deep No
Sea drill. Proj., Vol. 39, pp. 699-823.
https://shop.elsevier.com/books/introduction-to-marine-micropaleontology/hag/978-0-
Websites 444-82672-5
https://www.ucl.ac.uk/GeolSci/micropal/ostracod.html
Grading Scheme
Group Grade il Marks % Definition
A - Excellent Skl 90- 100 Outstanding Performance
B - Very Good las A 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd 2 70-79 So.und WO!’k Wlth- notable err(?rs
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient J sia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladl) 28) i 5 | (45-49) More work required but credit awarded
(0-49) F — Fail Q) (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.



https://shop.elsevier.com/books/introduction-to-marine-micropaleontology/haq/978-0-444-82672-5
https://shop.elsevier.com/books/introduction-to-marine-micropaleontology/haq/978-0-444-82672-5

MODULE DESCRIPTION FORM
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information
Al Balall il gl

Module Title Analog Electronics Module Delivery
Module Type Core Theory
Module Code PHY23011 Lecture
Lab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 0O Seminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Muhammed Subhi Hameed e-mail mohammedsubhi@uomosul.edu.ig

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

Ph.D.

Module Tutor Assist. Prof. Ammar Yaseen Burjes e-mail ammaryaseen@uomosul.edu.iq
Assist. Prof. Dr.
Peer Reviewer Name Samir Mahmmod e-mail dr.samir@uomosul.edu.iq
Ahmad
SEISBEIIMIES AL 02/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY Ll Hall o sall ae 28D
Prerequisite module None Semester
Co-requisites module None Semester



mailto:mohammedsubhi@uomosul.edu.iq

Module Aims, Learning Outcomes and Indicative Contents

405 HY) by ginall g alail) il g gl Hall okl il

Module Objectives
Ayl salall Calaal

1. Clarification of how analog elecronics can make significant
contributions to a wide range of technical applications.

2. ldentify circuit elements n details.

3. This course deals with the basic concept of the most important elements in
electronics such as diodes, zener diodes and transistors amplifiers

4. Learn about the most important scientific terms (Terminology) and their
definitions related to this topic.

5. To understand and comprehend the impact of these elements from Physics
point of view. .

Module Learning
Outcomes

ol 5 oLl lal) s jie

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.

To know about semiconductor materials in details
To understand n type and p type structures
To understand energy diagrams related to pn junctions
To comprehend |V characteristic curve and diode bias conditions
To go through diode circuit analysis and applications.
To experience zener diode basic structure
To experience zener diode circuit analysis and application.
To understand npn and pnp Bipolar Junction Transistor (BJT) structures
To identify basic transistor biasing
. To identify basic transistor operation
. To identify common emitter transistor configuration
. To identify about common emitter transistor amplifier
. To identify about common base transistor configuration
. To learn about common base transistor amplifier
. To learn about common collector transistor configuration and amplifier
concept

© o N ok wDdh e

el el el ol el
OB~ WN RO

Indicative Contents
Hala ) b giall

Indicative content includes the following.

Part A — Theoretical lectures

Silicon and Germanium atoms, conduction in semiconductor crystals, n-type and p-
type semiconductors, the depletion layer, energy diagram of the pn junction, biasing
the pn junction, energy diagram for the forward bias, reverse bias,reverse leakage
current ideal diodes, diodes and applications, diode circuits problems and solutions,
half wave rectifiers, full wave rectifiers and rectifier filters [10 hrs]

Zener diode symbol, IV curve for zener diode, zener breakdown, equivalent circuit for
zener diode, zener diode examples, zener voltage regulation with solved problems,
zener diode regulation with varying load with solved problems and percent load
regulation [8 hrs]

Bipolar junction transistor basic structure, transistor operation, transistor currents,
common emitter configuration with current gain, IV characteristic input and output




equations, solved problems, collector curves, cutoff and saturation, common emitter
solved configuration problems, dc operating point and common emitter amplifier
with dc analysis, signal ac voltage at the base, input impedance analysis, output
impedance analysis and emitter bypass capacitor case [10 hrs]

Common emitter transistor configuration with current gain, dc analysis, IV input and
output characteristic curve, collector curves, cutoff and saturation with solved
problems and dc operating point [8 hrs]

Common emitter transistor amplifier with dc analysis, ac equivalent circuit, signal ac
voltage at the base, input impedance, output impedance and emitter bypass
capacitor case [4 hrs]

Common base transistor configuration with current gain, common base transistor
amplifier, with voltage gain, input impedance, output impedance, current gain,
power gain with solved problems [4 hrs]

Common collector transistor configuration with current gain, dc analysis. Common
collector amplifier with voltage gain, input impedance, output impedance, current
gain and power gain with solved problems [3 hrs]

Revision problem classes [3 hrs]

Part B — Practical labs

Learning about instruments: voltmeter, ammeter, oscilloscope, dc and ac power
supplies, function generators and learning about general features of electronic
components such as resistors, capacitors, coils, diodes, zener diodes and npn
transistors [8 hrs]

Conducting experiments: IV characteristic curve of diodes in forward bias, IV
characteristic curve of diodes in reverse bias, half and full wave rectifiers, zener diode
voltage regulation, common emitter transistor configuration, common emitter
transistor amplifier, common base transistor configuration, common base transistor
amplifier, common collector transistor configuration and common collector transistor
amplifier [21 hrs]

Learning and Teaching Strategies

sl g alail) ilia il i

Strategies

Expanding students' perceptions about this science and its contents. In addition,
assisting students in knowledge gathering of basic electronics principles and concepts
through understanding behaviors of certain electronic components. Practical work
should enhance perceptions of students about particular circuit design and analysis.




Student Workload (SWL)

Structured SWL (h/sem) 29 Structured SWL (h/w) 5
aadll JBA allall alaiial) ol ol Jasl) Lo sl allall Aliziall ol 5l Jasll

Unstructured SWL (h/sem) 21 Unstructured SWL (h/w) 5
Sl I Uall aliial) e s yal) Jaal) Lo gaudd Ul alsinall el 5l Jaall

Total SWL (h/sem)
Juaill & allall JISH sl all Jeal)

150

Module Evaluation

:\:\M\Jﬂ\ 3alal) (;:\,.\s.a
) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO #1, #2 and #9, #10
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #5, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #12
Summative Midterm Exam 2hr 10% (10) 7 LO#1-#9
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)la.\l\ cs‘;}""“w CL@“AM
Material Covered

Week 1 | Silicon and Germanium atoms

Week 2 n-type and p-type semiconductors, pn junctions

Week 3 n-type and p-type semiconductors, pn junctions

Week 4 Diode circuit analysis and Solving diode circuits questions

Week 5 Diode circuit analysis and Solving diode circuits questions

Week 6 Diode circuit application and Solving diode circuits questions

Week 7 | Zener diode circuit analysis and solving questions




Week 8 Zener diode circuit analysis and solving questions

Week 9 Bipolar Junction Transistor (BJT), basic operation

Week 10 | Bipolar Junction Transistor (BJT), basic operation

Week 11 | Configuration of Common Emitter (CE),

Week 12 | Common Emitter (CE) transistor amplifier,

Week 13 | Configuration of Common Base (CB),

Week 14 | Common Base (CB) transistor amplifier,

Week 15 | Common Collector (CB) configuration with transistor amplifier, revision of solved problems

Delivery Plan (Weekly Lab. Syllabus)
idall = s Zlgiall

Material Covered
Lab 1: Learning about instruments: voltmeter, ammeter, oscilloscope, dc and ac power supplies,

Weekl function generators
Lab 2: Learning about general features of electronic components such as resistors, capacitors, coils,

Week2 diodes, zener diodes and npn transistors

Week 3 Lab 3: Conducting experiments: IV input characteristic curve of diodes in forward and reverse bias

Week 4 Lab 4: Half and Full Wave Rectifiers

Week 5 Lab 5: Zener voltage regulation

Week 6 Lab 6: Common emitter transistor configuration, IV input characteristic curve

Week 7 Lab 7: Common emitter transistor configuration, IV output characteristic curve

Week 8 Lab 8:.Common emitter transistor amplifier, input resistance

Week 9 Lab9: Common emitter transistor amplifier, input resistance, voltage gain, current gain

Week10 | Lab 10: Common base transistor configuration, IV input characteristic curve

Week 11 | Lab 11: Common base transistor configuration, IV output characteristic curve

Week 12 | Lab 12: Common base transistor amplifier, input resistance, voltage gain

Week 13 | Lab 14: Common collector transistor configuration, IV input characteristic curve

Week 14 | Lab 14: Common collector transistor amplifier

Week 15 | Revision of All Experiments




Learning and Teaching Resources
U“‘:’Jﬂ‘} (‘Jz_'m )J\.&AA

Text Available in the Library?
Thomas L. Floyd (2012), Electronic Devices, Ninth Edition, Yes
Required Texts Pearson Education Inc., publishing as Prentice Hall, New
Jersey.
Yes

Recommended Older Versions
Thomas L. Floyd (2008, 2005, 2002, 1999), Electronic Devices,

LG Pearson Education Inc.
bei https://www.analog.com/en/design-center/design-tools-and-calculators/Itspice-
Websites simulator.html
Grading Scheme
Group Grade il Marks % Definition
A - Excellent Skl 90- 100 Outstanding Performance
B - Very Good las A 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs
D - Satisfactory Lau sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Adlall 28) il ;| (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

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




MODULE DESCRIPTION FORM

Module Information
4:\.\.»\‘)..‘\3\ salal) &LILA}SAA

Module Title Analytical Mechanic Il Module Delivery
Module Type C 1 Theory

X Lecture
Module Code PHY24116 O Lab
ECTS Credits 4 O Tutorial

1 Practical
SWL (hr/sem) 100 L1 Seminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
Module Leader | Dr.Ayad Jyad Jarjees e-mail | drayad@uomosul.edu.ig
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification phd.
Module Tutor Heba Mohammed Tahir e-mail hebamohammed@uomosul.edu.iq
Peer Reviewer Name Name e-mail E-mail
szfgt'f'c Committee Approval 07/06/2023 Version Number | 1.0

dau) Hall salel) Caa g CJ}A.\

Relation with

other Modules
6 DAY Al 5l o) gal) ae Aal)

Prerequisite module

PHY23010 Semester 3

Co-requisites module

None Semester
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Module Aims, Learning Outcomes and Indicative Contents
A5 HY) by gimall g alail) =il g gl Hal) Bakall Claa

Students do study the following fields:

1. Study the Dynamic of particle (Rectilinear Motion ). and
study the vertical motion in a resisting medium

2. Study the force as a function of position and the concept of
kinetic and potential energy.

3. Understand Force as function of velocity and time.

4. Clarification Dynamic of particle (General motion).and

Module Objectives motion of projectile in uniform gravitational field.
ol salel) s 5. Understand Linear Air Resistance and none linear air
resistance .
6. Clarification The harmonic Oscillator in two and three
dimensions.

7. Study The Energy equation for smooth constraint .and
simple pendulum

8. 8.General coordinates and explaining using in LaGrange
equation and its applications with examples

Module Learning _ o _ .
1. Learn basic facts, key terms, concepts and principles of Analytical Mechanic

CliierEs 2. Explain the main applications of Analytical Mechanic and solving the important
problems
 palh Baball latl) il e 3. Summarize the most important implications and applications derived from

the laws of Analytical Mechanic .

Study the Dynamic of particle (Rectilinear Motion ). and study
the vertical motion in a resisting medium
Study the force as a function of position and the concept of
kinetic and potential energy.
el CormiEns Understand Force as function of velocity and time.
Tala Y i giadl) Clarification Dynamic of particle (General motion).and motion
of projectile in uniform gravitational field.
Understand Linear Air Resistance .
Clarification The harmonic Oscillator in two and three
dimensions.
Study The Energy equation for smooth constraint .and simple
pendulum




.General coordinates and explaining using in LaGrange
equation and its applications with examples.

Hamilton equation and its examples

Learning and Teaching Strategies

aaail) 5 alail CHlal i

Strategies .

. Begin by providing an overview of analytical mechanics, focusing on the
basic concepts of vectors in terms of physical quantities, units, and symbols,
as well as the geometric meaning of vector algebra as well as the geometric
interpretation of vector multiplication and changing the coordinate system of
velocity and acceleration. Help students understand these principles for
analyzing and interpreting data in these areas, and using real-world examples
to illustrate the importance of scientific material.

Providing students with the basics and additional topics related to the outputs
of thinking and analysis.

Asking a group of intellectual questions during the lectures, such as (how,
why, when, and what is the reason) for topics.

Giving students homework that requires self-explanations using scientific
methods.

his will be achieved through lectures, laboratories, interactive tutorials,
reports and seminars on analytical mechanics topics.

Student Workload (SWL)

Structured SWL (h/sem) 79 Structured SWL (h/w) 5.2
Jeadl) A Qllall aliiiall ol all Jaal Lo sl Ul a5l Jas '
Unstructured SWL (h/sem) 50 Unstructured SWL (h/w) 47
Jeadll A Ul aliiial) e syl Jaal) Lo sand Ul aisiall e ulal) Jaal '
Total SWL (h/sem) 150

Jaml) JDa Ul SN ) 5 Jeal




Module Evaluation

3,.».»\)&3\ palall ("\'m
) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s okl ‘_,,.c;}m‘ﬁ\ N
Material Covered
Week 1 Dynamic of particle (Rectilinear Motion ). and study the vertical motion in a
resisting medium

Week2 | Force as function of velocity and time

Week 3 | Dynamic of particle (General motion).

Week4 | motion of projectile in uniform gravitational field

Week 5

Week 6 Linear Air Resistance and none linear air resistance .

Week 7 | The harmonic Oscillator in two and three dimensions.

Week 8 | The Energy equation for smooth constraint

Week 9 | Discussion and Quiz

Week 10 | General coordinates and explaining using in LaGrange equation

Week 11 | .solving a problems about the subject

Week 12 | Discussion and Quiz

Week 13 | Hamilton equation

Week 14 | solving a problems about the abuove subject

Week 15 | Discussion and Quiz




Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

Learning and Teaching Resources
U"‘:’Jﬂ\} ?L:‘S\ JJL;AA

Text

Available in the Library?

Required Texts

caa S 30 ae daal bl agllia el 3/ ey el (]

paal ) cahalll e o

leﬁajmrwu J‘)ﬁg.qh;d)ajdlcﬂmgby‘):\ﬂ\}o)\)ﬂ\ 2

Yes

Yes




[ Foaa¥ elilSuall 5 <l Jall 48 jall 4y jlaill 5 4l jall LSadliall 1 yes
A 3 G e Lia ) 3 den S ¢ s e O sy Qe 8 il
2. Thermodynamics : sears: copy.1 ,536.7,4539
No
Recommended
Texts
3. Thermodynamics : J.P.Holman: ,1069,536,H747.
No
4. wu\u:majcwl_\c U:‘J‘Lﬁ“‘d‘—u)’:’ M\J}Aﬁﬂ\}'&)‘)}.‘\
. Yes
https://books-library. Net
Websites www.scribd.com
Grading Scheme
Group Grade i) Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good EESPNES 80-89 Above average with some errors
Success Group :
(50 - 100) C - Good RTEN 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fall (Aallaall a8) i, | (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.



http://www.scribd.com/

MODULE DESCRIPTION FORM
@u\)ﬂ\ 2alall LJ.;aj CJ}A.?

Module Information
4\_1.;.»\_)3]\ 3alall Q-ILA}SM

Module Title Analytical Mechanics | Module Delivery
Module Type C X Theory

1 Lecture
Module Code PHY23010 O Lab
ECTS Credits 4 0 Tutorial

1 Practical
SWL (hr/sem) 100 1 Seminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Dr.Ayad Jyad Jarjees al sofy e-mail Dr.ayad@uomosul.edu.iq
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.MSc.
Module Tutor Heba Mohammed Tahir e-mail hebamohammed@uomosul.edu.ig
Peer Reviewer Name Name e-mail E-mail
SR CUI DAL 07/06/2023 Version Number | 1.0
Date

Relation with
other Modules
LAY Al Hall 3 sall ae A8

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

ALY Oy sinall 5 aleil) il g Al jall alall Calaa]

Module Objectives
Ayl salall Calaal

g b o Akl Sl 5 bl 1SulSuall cdaaly I ol il 5 4 plaill ol )
SilSally 48dy dla Led () Alad) jall (0 de e (s (SalSuall £ 958 (e
Aokl el 5l A las dage 11 Ll Al KKl it SISl

arall cliaila s Glgatiall Glaialy 3 A jaae o Qllall 5 o) skl alaal o
ASjm Ll Al jy Gl Aale 5 gemy 43 a L ALY st bad o 4 e
el A8 a a5y LgiBle 5 Al ) al) 5 AMEEY) ) slaall

Gshi s A jall 8" Jaand " gl L 05 )5 Aadast) Al 50 Calldall s
¢ Ao pudly ¢ Aal W ¢ el dum e plual) AS a Ay ol (el e
Al Ay (bl ) s o) 8 sl s a3 OIS ) AS al) de
A el e Al (5 8l 5 AS jall s AN (sl lld A Lay ¢ AS jal) ae Adasi all
Dl Aadall alal) dsea) e llall Cay ja3 5o il Calaal (e

4

ik A 5 Laladl S jal) puen a5

Jiloaal gan Ja (b salall 33Lal) (s Al 6 s Ll Slaie YU Qi (4865 6

1.

In theoretical physics and mathematical physics, analytical mechanics
or theoretical mechanics is a branch of mechanics, a group of
alternative formulations closely related to classical mechanics.
Analytical mechanics has proven to be a very important tool in
theoretical physics.

One of the objectives of the course is for the student to be familiar
with the mathematics of vectors, the dynamics of the particle and its
movement on a straight line, in addition to its movement in general, as
well as studying the effect of the movement of the transitional and
rotational axes and their relationship to describing the movement of
the particle.

It allows the student to study systems in which there is acceleration in
motion, which involves (kinematics), that is, the study of the
movement of bodies in terms of time, displacement, velocity, and the
speed of movement whether in a straight line or in a circular direction
(and Kkinetics) studying forces associated with motion, including
forces causing motion and forces resulting from motion.

One of the objectives of the course is to introduce the student to the
importance of the scientific material of the course

Describe all the directional movements and the mechanism of their
applications




6. Enabling the student to rely on himself in the mechanism of applying
the scientific material in solving all issues

Module Learning
Outcomes

Al 5 oLl lal) s e

Leagd (3 ok 5 Aalel) Balall Lyl oy 5udll (il 8 3k ) -
lgaial g g sal Adlall aalie pu i1
s L il il 8 asen Jalat 8 Cllgaiall 3aakai 431 2
Awddisall ) slaall de 53 CBAL Jilusal) J2 489S 3
Aalal) solall gpadaill 9 3 <&l Qllall alall 4
csthall Rl s jie prea Gl 14N 5
--The mechanism of theoretically applying the laws of physics to scientific
material and ways to understand them.
1. Expand students' understanding of the topic of vectors.
2 . Vector application mechanism in the analysis of all laws of physics
3. How to solve problems according to the type of axes used
4 . The student's knowledge between the idea and application of the scientific
material.
5 . The mechanism of linking all the required course items.

Indicative Contents
Lala ) ol giall

b Lo ol VI (s sinall iy
Joaladl g Anae laeS AV sale Cin 55 A€ueliall ki) A8 ja g clgaiall ciliialy ) e dadia ]

ia s aaall p AEE 5 A A pnaall LS e ABQY) (o g o laie Led Tnle CLaS A Gl Gl
Al 55,0 sl

Aal V) Lgaial) il Alial pa s Anaall Apelll e colad¥l 5 laiall pe JSs 3087 daeS dalatV) 4uS))
5l g Jamill g Ayl

ilgaiall Aalall Ladacal) Cay bl (oany Cleatiall il 0, 2
4 sesal) dgdal) LB 8 Qi 5 A puadl ¢ Cilgaiall (o jum Jualisic cililaa¥) oUai et 3
Jaaxill 43 panll 5 dsdaall LS 5all 4
45805 Al sl GliaaY) A Jadll s de yudl 5
instructional content includes the following

1. Introduction to vector mathematics The motion of dynamical systems is often

described in terms of scalar and vector quantities.

A scalar quantity is a physical quantity that has only a magnitude. Examples of scalar




guantities are mass, density, volume, temperature and energy.

Vector quantity is a quantity that is determined by both magnitude and direction,
unlike the scalar quantity. Examples of vector quantities are displacement, velocity,

acceleration, and force.
2 . Studying vector algebra with some idiomatic definitions of vectors.

3. Changing the coordinate system, differentiating vector multiplication, velocity and

acceleration in plane polar coordinates
4 . Tangential and perpendicular compounds of acceleration

5. Speed and acceleration in cylindrical and spherical coordinates

Learning and Teaching Strategies

sl g alail) Cilia il i

Strategies

Gun (e Cilgaiall L) anlid) e 38 5l ae ¢ sl clilSuall e dale 3yl aniiy fal o
opel) AN g Clgadiall gl uvigh Gl ALDYL ¢ s g Silas 5l 5 A Hudll Cilaasl)
23 agh o ol sacliua s Janadll 5 Ao puall cLBIAAY) aUaS jaady aladY) G juall aigl)
Lparl a5l ) alladl (pe Alial aladiind g ¢ OV Laall oda 3 ULl i g Jalail {galaall
Aalad) ) gall

alall el s jaa Al ddlall e g sl g SllllL OOl b 5 e
e sain sal (sl Lo s (e g 130al 5 2 i <l yualaall 3 4y S8l ALY (o de sama ke
Agalad)l Clla) alasiinly Gl A i (et a5 MUl glac

ol gl gy & 5 Ade i) dpalatl) pral yull 5 <l yiidall s <l bl JOA (e elld s gl @
bl ulSial) aual o s

e Begin by providing an overview of analytical mechanics, focusing on the
basic concepts of vectors in terms of physical quantities, units, and symbols,
as well as the geometric meaning of vector algebra as well as the geometric
interpretation of vector multiplication and changing the coordinate system of
velocity and acceleration. Help students understand these principles for
analyzing and interpreting data in these areas, and using real-world examples
to illustrate the importance of scientific material.

e Providing students with the basics and additional topics related to the outputs
of thinking and analysis.

e Asking a group of intellectual questions during the lectures, such as (how,
why, when, and what is the reason) for topics.




Giving students homework that requires self-explanations using scientific
methods.

his will be achieved through lectures, laboratories, interactive tutorials,
reports and seminars on analytical mechanics topics.

Student Workload (SWL)

Structured SWL (h/sem) 48 Structured SWL (h/w) 3.2
Jeadl) A Qllall aliiiall ol all Jaal Lo sand llal alzsiall il 5l Jaall '
Unstructured SWL (h/sem) 59 Unstructured SWL (h/w) 3.46
Jeadll A Il aliiial) e a2l Jaal) Lo sand Gl alisiall e ud3l) Jaal '
Total SWL (h/sem) 100

Jemil) s Ul SN ) 5 Jeal

Module Evaluation

Ao Hall Balal) Al
) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)




bl o sl Zleidll

Material Covered

Week 1 | Introduction to thermodynamic & Fundamental concepts
Week2 | Definition : physical Quantities & units
Week3 | Scalar and Vectors Quantities, Notation
Formal Definitions and Rules: Equality of Vectors, Vector Addition ,
Week 4 Lo .
multiplication by a scalar , Vector subtraction and the Null Vector.
Week 5 | Discussion and Quiz
Week6 | Magnitude of a Vector and Unit Coordinate Vectors.
Week7 | Geometric Meaning of Vector Operations.
Week 8 | Discussion and Quiz
The Scalar Product , work and Some Applications of Vector :Equilibrium of
Week 9
a Particle and law of cosines
Week 10 | The Vector Product : Geometric Interpretation of the cross Product
Week 11 | Moment of a Force , Triple Products
Week 12 | Discussion and Quiz
Week 13 | Vector calculus and kinematics: vector derivative, vector integral, vector differential and Tangential
and Normal compounds of acceleration
Week 14 Velocity and acceleration in plane polar coordinates and Velocity and acceleration in cylindrical and
ee
spherical coordinates
Week 15 | Discussion and Quiz
Delivery Plan (Weekly Lab. Syllabus)
oAl e ) leiall
Material Covered
Week 1

Week 2




Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

Learning and Teaching Resources
u.u:!‘)ﬂ\} ('JA_IS\ )JLAA

Text Available in the Library?
N TS DU R U SS YEE I SYET EY R IC JER T I Yes
Required Texts sl 2l
Analytical mechanics (Fowlus ) yes
Analytical mechanics (Fowlus and Cassidad)
No
Recommended
Texts
No

Analytical mechanics




Websites

Grading Scheme

Group Grade il Marks % Definition

A - Excellent Skl 90- 100 Outstanding Performance

B - Very Good [SENREEN 80 -89 Above average with some errors
Success Group ;
(50 - 100) C- Goqd SN 70-79 Soynd WO!’k Wlth. notable errgrs

D - Satisfactory Lau 5ia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fall (Aallaall 28) sl , | (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

Module Information

Al 3Ll e laa

Module Title Biophysics Module Delivery
Module Type C Theory
Module Code PHY47036 Lecture

O Lab
ECTS Credits 4 O Tutorial

[ Practical
SWL (hr/sem) 100 O Seminar
Module Level 4 Semester of Delivery 7
Administering Department Type Dept. Code College Type College Code
Module Leader e-mail
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.

Module Tutor

e-mail

Peer Reviewer Name

Name

e-mail

E-mail

Scientific Committee Approval
Date

Version Number

Relation with other Modules
6 DAY Al 5l o) gal) ae Aal)

Prerequisite module None

Semester

Co-requisites module None

Semester




Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Ao Al salall alaal

Biophysics is the scientific field concerned with studying the methods and theories of
physics to understand how vital systems work, study how different parts of the cell
move and their functions, and study complex systems in our bodies and their
complexity such as the brain, blood circulation, digestive system, and more.

Module Learning
Outcomes

Al Hall 3alell alasl) il 3

One of the most important outputs of biophysics explains to the student a wide
range of topics such as how neurons communicate with each other and how plant
cells convert into energy, as well as an explanation of how and the possibility of
healthy cells in DNA turning into cancerous cells in the event of some changes
occurring to them and other problems and topics other biological.

Indicative Contents
Hala ) b giall

This course introduces the use of Chemical, physical methods in the study of
biological systems:

Scope of Biophysics, Fundamentals of Biophysics, interaction of light With matter,
Chemical Forces, Diffusion and Brownian motion, Viscosity, Light Scattering Small -
Molecule Solutes: hydrophiles, hydrophobes, large Hydrophobic Solutes and
Surfacec, Aqueous Environment of the Cell, State of Water in bio-structures & its
significance, phsico Chemical Techniques to Study Biophsics (Introduction, Physical
Aspects, of Hearing) (The Ear, Elementary acoustics, Theories of hearing), Optical
defects of the eye, Neural aspects of Vision, Chemical equilibriums in biological
systems, Bioenergy

Learning and Teaching Strategies

adall y Al Ciliaslind

Strategies

The student of bio physics should have knowledge of the following:

1. The normal structure and functions of the human body and the main vital system.
2. Radiation, radioactivity, dosimetry and medical devices.

3. Radiation safety practice and requirements for radiation shields.

4. Medical imaging and related devices.

Student Workload (SWL)

Structured SWL (h/sem)

Jeal) JDA Ul il sl 5l Janl) Lo sand Ul aliiall gl 5ol Jasl

47 Structured SWL (h/w)

Unstructured SWL (h/sem)
duadll P Qlall aliiad) e ) jall Jasll Lo sand calldall aliiiall ye o Hall Jaall

53 Unstructured SWL (h/w)




Total SWL (h/sem)
Jusaill & allall IS sl all Jeal)

Module Evaluation
Ao ) LAl s

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 3 10% (10) 4,10and 15 ;?1#1’ #2 and #10,
Formative .
assessment ASS|.gnments 2 10% (10) 2 ar.1d 12 LO #3, #4 and #6, #7
Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s kil ch-m‘)(\ zled)
Material Covered
Week 1 | Scope of Biophysics, Fundamentals of Biophysics.
Week 2 Interaction of light With matter.
Week 3 | Chemical Forces.
Week 4 | Discussion and Quiz
Week 5 Diffusion and Brownian motion, Viscosity.
Light Scattering Small - Molecule Solutes: hydrophiles, hydrophobes, large Hydrophobic Solutes and
Week® Surfacec.
Week 7 | Aqueous Environment of the Cell, State of Water in bio-structures & its significance.
Week 8 phsico Chemical Techniques to Study Biophsics (Introduction, Physical Aspects, of Hearing).
Week 9 The Ear, Elementary acoustics, Theories of hearing.
Week 10 | Discussion and Quiz




Week 11

Optical defects of the eye.

Week 12

Neural aspects of Vision.

Week 13

Chemical equilibriums in biological systems.

Week 14

Bioenergy.

Week 15

Discussion and Quiz

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

Learning and Teaching Resources
w:a‘)ﬂ‘} (Ja_'m ‘)JLAAA

Text

Available in the Library?

Required Texts

Recommended

Texts




Websites

Grading Scheme

Gilaall lalads

Group Grade i) Marks % | Definition

A - Excellent Sl 90-100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Goqd 2 70-79 Sqund work Wlth notable err(?rs

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

E - Sufficient Jsia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadladdl 2) i 5 | (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
W\J.ﬂ\ 3alall —La g C.Jj.cu

Module Information

Al 3Ll e laa

Module Title Computer 1 Module Delivery
Module Type B Theory
U] Lecture
Module Code UOM103 Lab
ECTS Credits 4 . Tutor.lal
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 1 Semester of Delivery 2
Administering Department Type Dept. Code College Type College Code
Module Leader Yasir aljawadi e-mail yasseraljwaady@uomosul.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
%C;fé‘“f'c SR (- FRwE 02/06/2023 Version Number | 1.0

Relation with other Modules

A Al all o) sall ae 48

Prerequisite module

Mathematic ,mechanic, electromagnetic

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Aol Al salall Calaal

1. Teaching students to use a computer.

2. Using the MATLAB program to solve mathematical problems and physical
applications.

Use software in laboratories to draw curves and solve equations.

4. Educate the student to work in the private and public sectors.

w

Module Learning
Outcomes

Aol 5 oLl lasl) s jie

Important: Write at least 6 Learning Outcomes, better to be equal to the
number of study weeks.
1. Learn the basics of MATLAB® through this introductory tutorial on commonly
used features and workflows. Get started with the MATLAB language and
environment so that you can analyze science and engineering data
2. Write efficient, robust, and well-organized code using features in MATLAB.
Take your coding to the next level by learning skills that will take you from
someone who writes working MATLAB code to someone who develops high-
quality MATLAB applications.
3. Learn the basics of practical machine learning for classification problems in
MATLAB®. Use a machine learning model that extracts information from real-
world data to group your data into predefined categories.
4. Get started creating apps in MATLAB by using App Designer to build an app
from start to finish. By the end of the course, you will have an app that creates
random mazes based on different settings selected by the user

Indicative Contents
Lala ) b giall

Indicative content includes the following.

Matlab, command window, inept, output, workspaces, command history,
File, edit, debug, desktop, window, help.

Arithmetic, error input.

Vectors, creating large vectors from existing variables, creating vectors with
uniformly spaced elements.

Characterizing a vector, magnitude of vectors.

Vector dot and cross products

Referencing vector component.

Add, subtraction, division of vector.

Examples for application physics.

Course Outcomes:

By following through the teaching process of matlab language in order to enable
students to understand the program.

To help students to solving physics problems.

To encourage students, develop their own skills in computer.




Learning and Teaching Strategies

palail] g alatll liad) yiud

Strategies

Expand students' perceptions of this computer science and its contents, which help
the student to analyze and study the results of laboratory and theoretical
experiments, expand understanding of physics and other sciences, and give the
student an opportunity to obtain work in the public or private sector by learning a
global programming language, the MATLAB language that serves All engineering,
medical and specialized sciences ...

Student Workload (SWL)

Lc}.m\ \OJquww\)ﬂ\d&\

Structured SWL (h/sem)

Juadll A llall adatiall ol jall Jasl)

40

Structured SWL (h/w)
e gl CalUall alinall ol jall Jaall

Unstructured SWL (h/sem)

Juadll D& Gl aliiall e sl jall Jaal

60

Unstructured SWL (h/w)
Lo sad calldall aliiiall yue ) Hall Jaall

Total SWL (h/sem)

Juadll J3A Ul Kl jal) Jaal) 100
Module Evaluation
dd Hall 3alal) PRy
) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Lab. Syllabus)
oAl e gl el

Material Covered

Week 1 Lab 1: Matlab, command window, workspace

Week 2 Lab 2: command history, file, edit, debuge,.

Week 3 Lab 3: desktop, window, help, input, output

Week 4 Lab 4: Arithmetic, error input, vectors, ng large vectors from existing variables

Week 5 | Discussion and Quiz

Week 6 Lab 5: creating vectors with uniformly spaced elements

Week 7 Lab 6: Characterizing a vector, magnitude of vectors

Week 8 Mid Exam.

Week 9 Lab 7: Vector cross products

Week10 | Lab 8: Vector dot products

Week 11 | Lab9: Find the coefficient of thermal conductivity of a good conductor using the Searle method

Week 12 | Lab 10: Use of simple constant volume air thermometer and to measure:

Week 13 | Lab 11: Use matlab to calculate Room temperature, Boiling point of liquid.

Week 14 | Discussion and Quiz

Week 15 | Lab 12: curriculum review

Learning and Teaching Resources
u.u:!‘)ﬂ\} ('JA_IS\ )JLAA

Text Available in the Library?

Yes
MATLAB DeMYSTiFieD A self-teaching guide

Required Texts )
David McMAHON

A Guide to MATLAB Yes
Recommended Bian R. Hunt

Texts Ronald L. Lipsman
Jonathan M. Rosenberg

https://www.mathworks.com/matlabcentral/

Websites



https://www.mathworks.com/matlabcentral/

Grading Scheme

Group Grade il Marks % Definition

A - Excellent Jbial 90-100 Outstanding Performance

B - Very Good laa ae 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs

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

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) i 5 | (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
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Module Information
Al Balall il gl

Module Title Computer 2 Module Delivery
Module Type C Theory
U] Lecture
Module Code PHY23112 Lab
ECTS Credits 4 O Tutorial
O Practical
SWL (hr/sem) 100 O Seminar
Module Level 2 Semester of Delivery 3
Administering Department Type Dept. Code College Type College Code
Module Leader Yasir aljawadi e-mail yasseraljwaady@uomosul.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SDCE'I‘:Q“'C'C SIS I 02/06/2023 Version Number | 1.0

Relation with other Modules

AV Al ) ol gall ae 28D

Prerequisite module

UOM103

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
Aol Al salall Calaal

1. Teaching students to use a computer.

2. Using the MATLAB program to solve mathematical problems and physical
applications.

3. Use software in laboratories to draw curves and solve equations.

4. Educate the student to work in the private and public sectors.

Module Learning
Outcomes

Al Hall 3alell aladl) il 3

1.The matrices, matrix from vector, transpose of matrix , complex element,

compiex conjugates,.

2.Matrix multiplication, diminutions of matrix, array multiplication, columns

rows.

3. Augmentation of matrices,.

5. Addition and subtraction of matrices, matrices division, formatrat.

6. Special matrix, identity matrix, square matrix, diagonal matrix, zeroe matrix,
once matrix.

7. Same matrix operations, sum, sgrt, sartm, isequal,.

8. Referencing matrix elements,.

9. Rotting and graphics ,sin, cos, tan, tanh, exp,atan, asin,acos,atan

Indicative Contents
Aali LY Gl giagll

By following through the teaching process of matiab language in order to enable
students to understand the program

To help students to solving physics problems.

To encourage students develop their own skills in compute

Learning and Teaching Strategies

sl 5 alail) il i

Expand students' perceptions of this computer science and its contents, which help
the student to analyze and study the results of laboratory and theoretical
Strategies experiments, expand understanding of physics and other sciences, and give the
student an opportunity to obtain work in the public or private sector by learning a
global programming language, the MATLAB language that serves All engineering,
medical and specialized sciences ...
Student Workload (SWL)
Lc}.m\ \Ongqu\Jﬂ\ Jaall
Structured SWL (h/sem) 40 Structured SWL (h/w) 5
Jeadll DA lUall aliiial) asl jall Jasl) L sl allall lsiiall s sall Jaal)
Unstructured SWL (h/sem) 60 Unstructured SWL (h/w) 5
duadll P Gl alyiiad) e ) jall Jasll e sand allall Al ye sl yal) Jaall
Total SWL (h/sem) 100
Juadll J3A Ul Kl jal) Jaal)




Module Evaluation
Ll ) Balal) apss

Time/Number | Weight (Marks) Week Due Relevant Learning
Outcome
Quizzes 2 10% (10) 5and 10 | LO#1,#2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 5% (5) Continuous | All
Report 1 5% (5) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment | Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
D8Rl e ) el
Material Covered

Week 1 Lab 1: The matrices, matrix from vector, transpose of matrix,

Week 2 Lab 2: Complex element, complex conjugates

Week 3 Lab 3: Matrix multiplication, diminutions of matrix

Week 4 Lab 4: Referencing matrix elements, array multiplication, columns rows

Week 5 Lab 5: Array multiplication, columns rows

Week 6 Lab 6: Applications and examples

Week 7 Lab 7: Special matrix, identity matrix, square matrix

Week 8 Lab 8: Diagonal matrix, zeroes matrix, once matrix

Week 9 Lab9: Add, subtraction, division of vector

Week10 Lab 10: Potting and graphics ,sin, cos, tan, tanh, exp,atan, asin, acos, atan,

Week 11 | Lab 11: Axis commands, grid on, axis equal, collars, hold on, figure

Week 12 | Lab 12: curriculum review

Learning and Teaching Resources




U"‘:’Jﬂ‘} ela_'m JJL.AA

Text Available in the Library?

Yes
MATLAB DeMYSTiFieD A self-teaching guide

Required Texts ]
David McMAHON

A Guide to MATLAB Yes
Recommended Bian R. Hunt
Texts Ronald L. Lipsman

Jonathan M. Rosenberg

App Building Onramp | Self-Paced Online Courses - MATLAB & Simulink
Get started creating apps in MATLAB by using App Designer to build an app from start to

Websites . .
finish. By the end of the course, you will have an app that creates random mazes based on
different settings selected by the user.
Grading Scheme
Group Grade il Marks % Definition
A - Excellent Dkl 90- 100 Outstanding Performance
B - Very Good EENRYEN 80-89 Above average with some errors
Success Group -
(50 - 100) C- Gogd RIEN 70-79 Soynd WO!’k Wlth- notable err(?rs
D - Satisfactory Lo sia 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX — Fall (Aadlaall a8) il | (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
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Module Information
Al Balall il gl

Module Title Democracy &Human Right Module Delivery
Module Type B Vv Theory
V Lecture

Module Code UOM104 Lab

. Tutorial
ECTS Credits 2 Practical
SWL (hr/sem) 20 seminar
Module Level 1 Semester of Delivery 1

Administering Department

Type Dept. Code

College Type College Code

Module Leader

Basma Mohamed Natheer Ahmed

e-mail

bsmam2022@uomosul.edu.ig

Module Leader’s Acad. Title

assistant teacher

Module Leader’s Qualification

Master's

Module Tutor

e-mail

Peer Reviewer Name

Name

e-mail E-mail

Scientific Committee Approval
Date

Version Number

Relation with other Modules

A Al all o) sall ae 48

Prerequisite module

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Al Al salall Calaal

(sl (o o paill 5 Al o glal) aalias Lals llall 5S5 Gl Al cangs -1
Al Jle

Qe dasgdas Uanss 48y ylay GVl s (Y () i (el pgd paii -2
Al Y A ye clialadd e Jax5 5 aldal) agd ) gl sall 5 il i)
S (sl g e giall Jumdl @l 5 5 agdl (el cpulpudd) o glall 3 Lpnalal)
Al 40300 Ul (8 Al Sl Hall

sledinl e sul e S5 )y Gl ool elay) il 5l el -3
55kl andl S5 day s Jily ol g aliny 43534 (9585 Gl pd gl Claslas
A (8 paall il

) i A Ledida iy dsale Bale gl 32,88 K (el (a USais 058 ) -4
Shis alee Jlaa

LA a1l 5 A Hlaill A pall (Lo o 8 -6

Agulpd) alaall (@ 8l 8 A o glall s & jlae a3 -7

Module Learning
Outcomes

Al pall salell alatll il j3a

agdll 5 4d 2l -|
Al o el lallaad 5 aalie; Wls QU 66 & -1

zalial) 2123l L) o slall <l jad Qs e 106 o S, G -2

Aaadiil)
Ls 81 ko b 55 1 ol sl Bl s e 1536 055 -3
(LS

28 yra 5 Agudpad) Clallaadll 5 aalial) ale aaat e 1508 o & G -4

SAY alall iy GV (3 gia Al i) A8Dal)

Al 5y b ledba s daale 3ale gl 83y & aiii e USaia (5S4 G -5
Sliivg alee Jlaa

) Bsia Gl agd (e Sas O -6

& g sally Lalal) il el -

Al ol el DN alaiall Jalaill < a8 5l g lall luiS) -7
Al Al e W s kel de LaiaYl

cealadl Jalalll ) el LiS) -8

oSV ) J g g Ay A Sl 5 Al ) 5 1S3 (el e 50800 -9
el 4 jrall ae cain ) L i) o glall 338 20 cllay (532 paiadidl)
ainall 5 A gall () g g claladl & i ) AEE 5 Ll g deLaia )

Indicative Contents
Lala ) ol gl

5ol e <5 g alall ool e lag) a5y ol el 0 S -
80 5 ciag o il 7 sl g Al A5 384 () 5S35 il a5l e slas cledial e
& sasall oS pe jpiide glie JISH 5k e
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Learning and Teaching Strategies

sl g alail) il i

() Caianl) g AGEAN |2
_ A sl @l paladl 3
Strategies FIRRIEER] cusy Al y s g3 Ay 6‘ i 4
Adiad) el 3l CElal) 5
Agalal) e Ll 6
Lo g Ledalih 5 Ablall g 4 plail) p Hall g & el 7
i) 5 Bkl e .8
Google Classroom gl yn e madats ) pian aalaill aladinl |9
Student Workload (SWL)
Lo gaul 10 J @ pune lllall il ol Jasl)
Structured SWL (h/sem) 15 Structured SWL (h/w) )
ol I8 Ul aliiall sl yall Jaal) L sansl CalUdall daiall sl jall Jasl)
Unstructured SWL (h/sem) 10 Unstructured SWL (h/w) )
Jeandll A Qllall aliiiall e asd yal) Jaal Lo sandd llall dsiiall ye sl 5l Jaal
Total SWL (h/sem) -
Jeal) A Ul SN sl 5]} Jesl)

Module Evaluation
)l Balall ayss

) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10




Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
skl L;c}w‘ﬂ\ zleadl
Material Covered

bliseled i) )l (8 Layskiy Gl Gsis

Week 2 Anacaslly Al Hgemnll 3 Ol 3gis

Week 3 Cuaall oyl & Gl Gses

Week 4 (lilaally Cupailly aamll) (lad) Gsen

Week 5 Lalall lpally Gl Bsia (0 ABal)

Week 6 g Tl illg L) (Bgea alicaly JISa)

Week 7 Ll Cball cliles

Week 8 Sl ye allilly alal)

Week 9 oladll Calall

Week 10 dueyal) lgllee) e Algall Alghene a3

Week 11 Al @bl o cliadll dalsay) il

Week 12 Bl sbaaall o e

Week 13 8) gluall a sedal A N ) glal)

Week 14 8) sbsall o geial Cunaall ) glatll

Week 15 Sl La skt g Aalall L jall Cay jas

Delivery Plan (Weekly Lab. Syllabus)
DAl e gl gl
Material Covered

Week 1

Week 2

Week 3

Week 4




Week 5

Week 6

Week 7

Week 8

Week 9

Week10

Week 11

Week 12

U"‘:’Jﬂ‘J e&:_“\ JJL&AA

Learning and Teaching Resources

Text Available in the Library?
" Yes
() ) sle Bdla 2) Calls a3 gia S
Required Texts
No

Recommended LIS (gra ale ¢ dalall Clally Lkbienlly Gll) Gois .2
Texts b e by ¢ Leen Lgialine laysk ) Ggia .3
_ https\\:nur.uobasrah.edu.iq
Websites . .
https\\:uomustansiriyah.edu.iq
Grading Scheme
Cila Hall alads

Group Grade _pal) Marks % | Definition

A - Excellent Sl 90- 100 Outstanding Performance

B - Very Good lax s 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good RIEN 70-79 Sound work with notable errors

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

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadladdl 28) i 5 | (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 Information
Al Balall il gl

Module Title Digital Electronics Module Delivery
Module Type Core X Theory
XLecture
Module Code PHY24017 XLab
ECTS Credits 6 O Tutorial
O Practical
SWL (hr/sem) 150 O Seminar
Module Level 2 Semester of Delivery 4
Administering Department Type Dept. Code College Type College Code
ussramalalah@uomosul.edu.i
Module Leader Yussra Malalah Abdullah e-mail Y = .
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Msc
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SELEIS U ESA . 11/06/2023 Version Number 1.0

Date

Relation with other Modules

AV Al ) ol gall ae 28D

Prerequisite module

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

A5 HY) by ginall g alail) il 5 gl Hall Balall il

Module Objectives
A Al salall Calaal

1. Explain the basic differences between digital and analog quantities
Show how voltage levels are used to represent digital quantities Describe
various parameters of a pulse waveform such as rise time, fall time, pulse width,
frequency, period, and duty cycle m Explain the basic logic functions of NOT, AND,
and OR m Describe several types of logic operations and explain their application in
an example system m Describe programmable logic, discuss the various types, and
describe how PLDs are programmed m Identify fixed-function digital integrated

circuits according to their complexity and the type of circuit packaging m Identify pin

numbers on integrated circuit packages

2. Review the decimal number system m Count in the binary number system m

Convert from decimal to binary and from binary to decimal m Apply
arithmetic operations to binary numbers m Determine the 1’s and 2’s
complements of a binary number m Express signed binary numbers in sign-
magnitude, 1’s complement, 2’s complement, and floating-point format m
Carry out arithmetic operations with signed binary numbers m Convert
between the binary and hexadecimal number systems m Add numbers in
hexadecimal form m Convert between the binary and octal number systems m
Express decimal numbers in binary coded decimal (BCD) form

m Describe the operation of the inverter, the AND gate, and the OR gate m
Describe the operation of the NAND gate and the NOR gate m Express the
operation of NOT, AND, OR, NAND, and NOR gates with Boolean algebra m
Describe the operation of the exclusive-OR and exclusive-NOR gates

m Analyze basic combinational logic circuits, such as AND-OR, AND-OR-Invert,
exclusive-OR, and exclusive-NOR m Use AND-OR and AND-OR-Invert circuits
to implement sum-of-products (SOP) and product-of sums (POS) expressions
m Write the Boolean output expression for any combinational logic circuit m
Develop a truth table from the output expression for a combinational logic
circuit m Use the Karnaugh map to expand an output expression containing
terms with missing variables into a full SOP form

m Distinguish between half-adders and full-adders m Use full-adders to
implement multibit parallel binary adders m Explain the differences between
ripple carry and look-ahead carry parallel adders m Use the magnitude
comparator to determine the relationship between two binary numbers and
use cascaded comparators to handle the comparison of larger numbers m
Implement a basic binary decoder m Use BCD-to-7-segment decoders in
display systems m Apply a decimal-to-BCD priority encoder in a simple
keyboard application

Module Learning
Outcomes

Al Hall 3alell alasl) il 3

The student should be able to:

. Define analog @ Define digital ® Explain the difference between digital and
analog quantities # State the advantages of digital over analog # Give
examples of how digital and analog quantities are used in electronics

Also should be able to # List three basic logic functions @ Define the NOT
function @ Define the AND function @ Define the OR function

Explain why the decimal number system is a weighted system # Explain how
powers of ten are used in the decimal system 4 Determine the weight of




each digit in a decimal number

4. List the hexadecimal characters  Count in hexadecimal ® Convert from
binary to hexadecimal ® Convert from hexadecimal to binary ¢ Convert
from hexadecimal to decimal ® Convert from decimal to hexadecimal ¢ Add
hexadecimal numbers ¢ Determine the 2's complement of a hexadecimal
number ¢ Subtract hexadecimal numbers

5. # Identify negation and polarity indicators 4 Identify an inverter by either its
distinctive shape symbol or its rectangular outline symbol ® Produce the
truth table for an inverter ® Describe the logical operation of an inverter

6. & Define variable ® Define literal ® Identify a sum term & Evaluate a sum
term @ Identify a product term # Evaluate a product term 4 Explain
Boolean addition ¢ Explain Boolean multiplication

7. & Analyze and apply AND-OR circuits ¢ Analyze and apply AND-OR-Invert
circuits ¢ Analyze and apply exclusive-OR gates ¢ Analyze and apply
exclusive-NOR gates

8. & Describe the function of a half-adder ® Draw a half-adder logic diagram &
Describe the function of the full-adder # Draw a full-adder logic diagram
using half-adders ¢ Implement a full-adder using AND-OR logic

9. Define decoder @ Design a logic circuit to decode any combination of bits ¢
Describe the 74HC154 binary-to-decimal decoder ¢ Expand decoders to
accommaodate larger numbers of bits in a code 4 Describe the 74HC42 BCD-
to-decimal decoder @ Describe the 74HC47 BCD-to-7-segment decoder 4
Discuss zero suppression in 7-segment displays ¢ Use VHDL to describe
various types of decoders @ Apply decoders to specific applications

Indicative Contents
3ala LY b giadl

Indicative content includes the following.

Part A — Theoretical lectures: The term digital is derived from the way operations are
performed, by counting digits. For many years, applications of digital electronics were
confined to computer systems. Today, digital technology is applied in a wide range of
areas in addition to computers. Such applications as television, communications
systems, radar, navigation and guidance systems, military systems, medical
instrumentation, industrial process control, and consumer electronics use digital
techniques. Over the years digital technology has progressed from vacuum-tube
circuits

The binary number system and digital codes are fundamental to computers and to
digital electronics in general. In this chapter, the binary number system and its
relationship to other number systems such as decimal, hexadecimal, and octal are
presented. Arithmetic operations with binary numbers are covered to provide a basis
for understanding how computers and many other types of digital systems work.
Also, digital codes such as binary coded decimal (BCD), the Gray code, and the ASCII
are covered. The parity method for detecting errors in codes is introduced. The TI-
36X calculator is used to illustrate certain operations [8 hrs]

Several types of combinational logic functions are introduced including adders,
comparators, decoders, encoders, code converters, multiplexers (data selectors), DE
multiplexers, and parity generators/checkers. VHDL implementation of each logic
function is provided, and examples of fixed-function IC devices are included. Each




device introduced may also be available in other logic families. [10 hrs]

the laws, rules, and theorems of Boolean algebra and their application to digital
circuits. You will learn how to define a given circuit with a Boolean expression and
then evaluate its operation. You will also learn how to simplify logic circuits using the
methods of Boolean algebra, Karnaugh maps, and the Quine-McCluskey method.
Boolean expressions using the hardware description language VHDL are also cover [8
hrs]

Revision problem classes [3 hrs]
Part B — Practical labs

Eight experiments are included in this manual to provide through coverage of basic
digital principles. They begin with a series of experiments on the principles of basic
logic gates and their application in digital electronics and follow with the last
experiment of flip-flops. Many types of IC logic families have been explained in the
relevant sections and pin connections of many TTL have been given at the end of the
laboratory manual book. [18 hrs]

Each experiment is divided into four sections: 1-) Purpose, 2-) Theory, 3-)
Experimental Procedure, and 4-) Discussion and Conclusions about the experiment.
The theory section gives required brief information about the experiment’s subject.
Although the theoretical background for the experiment is provided at the theory
section through each experiment, the necessary further information should be
obtained during the theoretical consideration of this course and from many auxiliary
books that are available in our library. The discussion and conclusion part should
include the necessary interested questions about the experiment and related
subjects to understand very well the experiment and its related subjects and also for
the evaluation and the significance of the results of the experiment [18 hrs

Learning and Teaching Strategies

adall Al Cilasil ind

Strategies

Students will learn factual material through lectures and guided reading. Tutorials will
be used to apply the basic principles. Laboratory work that will be done in a co-
requisite separate course will be used to demonstrate concepts and show differences
between theory and reality.

Lecture notes will be given to students prior to all lectures. That would help the
learners to clarify their doubts during lecture time and make it more interactive.

Problem sheets are given out to students and after time, the problems are discussed in
class. Some of the problems will be handed in and then marked by peers to give
Interactive lecturing style, with opportunities for questions, and requirement to work
on simple problems, Peer marking of tutorial questions for formative feedback.

Tutorial classes where students can ask questions and be lead through solutions as
required formative feedback to fellow students




Expanding students' Using visual aids and the latest technology to understand
electronic circuits, using a computer and simulating all experiments and logical
circuits to help students understand the subject.

Using the method of discussion among everyone in solving related questions, and all
students are required to participate and explain the subject to their peers, and this
highlights the student’s self-confidence, in addition to knowing his mistakes and
avoiding them in the future

Student Workload (SWL)

Structured SWL (h/sem) 75 Structured SWL (h/w) 5
Seadl) JA allall aliiiall ol all Jaal Lo sl Ul a5l Jas

Unstructured SWL (h/sem) 50 Unstructured SWL (h/w) 5
Juadll P& ClUall Jdaiial) yee ol ol Jaal) e sl ClUall alindll e sl all Jaal)

Total SWL (h/sem)
Jusadll & allall IS sl all Jeal)

125

Module Evaluation
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) ] Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes 2 10% (10) 5and 10 LO#1, #2 and #10, #11
Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous | All
Report 1 10% (10) 13 LO #5, #8 and #10
Summative Midterm Exam 2hr 10% (10) 7 LO#1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
s kil ‘_,’_cy.m‘zﬂ N
Material Covered
Week1 | Digital and Analog Quantities Binary Digits, logic Levels, digital waveforms
Week 2 | Basic Logic Functions, Combinational and Sequential Logic Functions




Week 3 | Decimal Numbers ,Binary Numbers
Week 4 | Decimal-to-Binary Conversion ,Binary Arithmetic
Week5 | Complements of Binary Numbers, Hexadecimal Numbers ,Octal Numbers
Week 6 | Binary Coded Decimal (BCD) ,Digital Codes
Week 7 | The Inverter, The AND gate, The OR Gate
Week 8 | The NAND Gate, The NOR Gate ,The Exclusive-OR and Exclusive-NOR Gates
Week 9 | Boolean Operations and Expressions, Laws and Rules of Boolean Algebra
Week 10 | DE Morgan's Theorems, Boolean Analysis of Logic Circuits, Logic Simp. Using B. Algebra
Week 11 | Standard Forms of Boolean Expressions, Boolean Expressions and Truth Tables
Week 12 | The Karnaugh Map ,Karnaugh Map SOP Minimization
Week 13 | Basic Combinational Logic Circuits, Implementing Combinational Logic
Week 14 | The Universal Property of NAND and NOR gates , pulse Waveform Operation
Week 15 | Half and Full Adders, parallel Binary Adders ,decoders - encoders —Comparators,muiliplexer
Delivery Plan (Weekly Lab. Syllabus)
oAl e ) el
Material Covered
Week 1 | Lab 1: The basic logic gates (AND ,OR, NOT)
Week 2 | Lab 2: The university gates (NAND ,NOR)
Week 3 | Lab 3: And-OR-INVERTER Logic circuit
Week 4 | Lab 4: Ex-OR ,Ex-NOR gates
Week 5 | Lab 5: Conversion binary system to Gray code
Week 6 | Lab 6: Conversion Gray code to binary system
Week 7 | Lab 7: Half-Adder ,Full-Adder, design logic circuit
Week 8 Lab 8:. 4-bit parallel Adder
Week 9 Lab 9: Decoder ,Binary decoded decimal(BCD)




Learning and Teaching Resources
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Text Available in the Library?

Required Texts

Yes

Digital Fundamentals ELEVENTH EDITION Thomas L. Floyd

Yes
Digital Electronics Principles, Devices and Applications Anil K.
Recommended N .
T Maini Defence Research and Development Organization
exts
(DRDO), India
Websites https://www.javatpoint.com/digital-electronics
Grading Scheme
Gila all babds
Group Grade i) Marks % | Definition
A - Excellent Sl 90- 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group -
(50 - 100) C-Good RIEN 70-79 Sound work with notable errors
D - Satisfactory L sia 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aallaall a8) i | (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
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Module Information
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Module Title Elective 2 (Special Relativity + Medical physics) Module Delivery
Module Type E Theory

L] Lecture
Module Code PHY48042 O Lab
ECTS Credits 4 O Tutorial

O Practical
SWL (hr/sem) 100 O Seminar
Module Level 4 Semester of Delivery 8

Administering Department Type Dept. Code College Type College Code
Module Leader Imad Ahmed Hussain e-mail dr.imad1972@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor e-mail
Peer Reviewer Name Name e-mail E-mail
SD‘:;‘:Q“ﬁC SIS I 06/06/2023 Version Number | 1.0

Relation with other Modules

LAY Al Al 3 sall ae 28U

Prerequisite module General Astronomy Semester one
Co-requisites module None Semester




Module Aims, Learning Outcomes and Indicative Contents
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Module Objectives
Ao Al salall Calaal

1- This course deals with the basic concepts of Special relativity.

2- Knowing the most important cosmological scientific terms and their
definition related to the subject of Special relativity.

3- To learn about Frames of Reference and The Galilean Transformation.

4- To understand the relationship between Newton's relativity and
Einstein’'s relativity.

5- To know the Maxwell’s Equations and the Ether.

6- To know the 