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1. Mission & Vision Statement

> Vision Statement:

The physics academic staff of the Physics Sciences Department at University of Tikrit
believe that students come to understand the discipline of physics through a combination of
course work, laboratory experiences, research, and fieldwork. The combination of
instructional methods leads students to a balanced understanding of the scientific methods
used by physicists to make observations, develop insights and create theories about the
different physical phenomena. Small class sizes within the physics program foster a close
working relationship between academic staff and students in an informal and nurturing

atmosphere.
> Mission Statement

The physics academic staff pursues a multifaceted charge at University of Tikrit. The
Program seeks to provide all physics students with fundamental knowledge of physics, as
well as a deeper understanding of a selected focus area within the physical sciences. The
curriculum and advising have been designed to prepare graduates for their professional
future, whether they choose to work as field physicists specializing in different physics

disciplines, or to pursue advanced degrees in the physics sciences.
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2. Program Specification
Program code: | BSc-PHY ECTS 240
Duration 4 Levels, 8 Semesters Method of Attendance: | Full Time

Physics is a wonderfully wide-ranging subject Level 1 exposes students to the fundamentals
of physics, suitable for progression to all programs within the physics program group.
Program-specific core topics are covered at Level 2 preparing for research-led subject
specialist modules at Levels 3 and 4. A physics graduate is therefore trained to appreciate
how research informs teaching, according to the University and School Mission statements.
Decisions on what to study are made with input from personal tutors. The research ethos is
developed and fostered from the start via practical, which are either embedded in lecture
modules or taught in dedicated practical modules, research seminars and tutorials. At
Level 4 all students carry out an independent research project. Academic tutorials are held
at Levels 1 and 2 with the same future, who is also the personal tutor, providing continuity
and progressive guidance. Level 1 and 2 tutorials include a number of workshops to teach
skills, e.g. library use and presentation skills, followed by assessed exercises, e.g. essays and
talks, as oppofiunities to practice these skills in a subject-specific context. International
years and Industrial placements are also offered and individual needs are discussed with

the appropriate tutor and accommodated wherever possible.
3. Program Goals

1. To provide a comprehensive education in physics that stresses scientific reasoning and
problem solving across the spectrum of disciplines within physics.

2. To prepare students for a wide variety of post-baccalaureate paths, including graduate
school, professional training programs, or entry level jobs in any area of physics.

3. To provide extensive hands-on training in electronic technology, statistical analysis,
laboratory skills, and field techniques.

4. To provide thorough training in written and oral communication of scientific
information.

5. To enrich students with opportunities for alternative education in the area of physics

through undergraduate research, internships, and study-abroad.
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4. Student Learning Outcomes

Specific statements of what students should be able to do as a result of the department's
curricular and co-curricular experiences is developing for physics majors. The most
important outcome for all students is that they enthusiastically engage in learning what is
known about our world and develop a passion for participating in pushing the bounds of
our knowledge even further. Physicists are renowned for the power of their problem-
solving capabilities. Great emphasis and effort is spent providing students with tools and
methods to approach and solve increasingly challenging problems. We hope that these
challenges will not only broaden and deepen students’ skills but will amplify their drive to

participate in discovery.

Outcome 1: Specialized Subject Skills & Knowledge

v" Demonstrate knowledge and understanding of most fundamental physical laws and
principles, and competence in the application of these principles to diverse areas of
physics.

v Solve problems in physics using appropriate mathematical tools. Students should be
able to identify the relevant physical principles and make approximations necessary to
obtain solutions.

v" Use mathematical techniques and analysis to model physical behaviour.
Outcome 2: Academic Discipline Core Skills & Knowledge

v Execute and analyses critically the results of an experiment or investigation and draw
valid conclusions. Students should be able to evaluate the level of uncertainty in their
results and compare these results with expected outcomes, theoretical predictions or
with published data. They should be able to evaluate the significance of their results in
this context.

v' Make effective use of appropriate IT packages/systems for the analysis of data and the
retrieval of appropriate information.

v' Demonstrate a sound familiarity with laboratory apparatus and techniques.
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Outcome 3: Personal / Transferable / Employment Skills & Knowledge

v Perform numerical manipulation and to present and interpret information graphically.

v' Communicate scientific information. In particular, students should be able to produce
clear and accurate scientific reports.

v' Manage your own learning and to make use of appropriate texts, research-based

materials or other learning resources.

5. Mission & Vision Statement
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6. Credits, Grading and GPA

Credits

University of Tikrit is following the Bologna Process with the European Credit Transfer
System (ECTYS) credit system. The total degree program number of ECTS is 240, 30 ECTS
per semester. | ECTS is equivalent to 25 hours student workload, including structured and
unstructured workload.
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Grading

Before the evaluation, the results are divided into two subgroups: pass and fail.
Therefore, the results are independent of the students who failed a course. The grading
system is defined as follows:

GRADING SCHEME
Slajall labada

Group Grade 43 | Marks (%) | Definition

A - Excellent il 90 - 100 | Outstanding Performance
Snéoess B - Very Good laa 2a 80 - 89 Above average with some errors
Group C - Good wa 70-79 Sound work with notable errors
(50 -100) D - Satisfactory L sie 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria

3) sl

Fail Group FX - Fail A’?) ; “) (45-49) More work required but credit awarded
(=43 F — Fail Gl (0-44) Considerable amount of work required
Marks with decimal places above or below 0.5 will be rounded to the higher or lower full matk-(for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy.
NOT to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

Calculation of the Cumulative Grade Point Average (CGPA)

The CGPA is calculated by the summation of each module score multiplied by its
ECTS, all are divided by the program total ECTS.

CGPA of a4-year B.Sc. degrees:

CGPA=[ (1%t module score x ECTS) + (2" module score x ECTS) + .....] / 240
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7. Curriculum/Modules

Semester 1 | 30 ECTS | 1 ECTS = 25 hours

PHY1101 | Mechanics 94 81 7 C
PHY1102 | Electricity 94 81 7 C
UNI1103 | Foundations and Algebraic Structure 63 62 5 B
UNI1104 | Computers 64 36 4 B
UNI1105 | Human Rights and Democracy 64 36 4 S
UNI1106 | Arabic Language 48 27 3 S

Semester 2 | 30 ECTS | 1 ECTS =25 hours

PHY1217 | Properties of Materials 94 81 7 C PHY1101
PHY1218 | Magnetism 94 81 7 C PHY1102
UNI1219 Calculus 48 52 4 B UNI1103
PHY12010 | General Astronomy 64 36 4 B
UNI12011 | General Chemistry 64 61 5 B
UNI12012 | English Language | 48 27 3 S

Semester 3 | 30 ECTS | 1 ECTS =25 hours

PHY23013 | Atomic Physics 79 71 6 C
PHY23014 | Thermodynamic 79 71 6 C
PHY23115 | Introduction to Analytical Mechanics 63 62 5 C PHY1101
PHY23016 | Analog Electronics 79 71 6 C
UNI23116 | Differential Equations 63 37 4 B UNI1103
UNI23117 | English Language II 48 27 3 S UNI12012
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Semester 4 | 30 ECTS | 1 ECTS = 25 hours

Code Module SSWL | USSWL | ECTS | Type | Pre-request
PHY24118 | Modern Physics 79 71 6 C PHY23013
PHY24119 | Statistical Mechanics 79 71 6 C PHY23014
PHY24120 | Analytical Mechanics Applications 63 62 5 C PHY23115
PHY24021 | Digital Electronics 79 71 6 C
PHY24022 | Sound and Wave Motion 63 37 4 C
UNI24123 | Matlab 47 28 3 B UNI1104

Semester 5 | 30 ECTS | 1 ECTS =25 hours
Code Module SSWL | USSWL | ECTS | Type | Pre-request
PHY35024 | Geometrical Optics 79 71 6 C
PHY35026 | Laser Principles 79 71 6 C
PHY35127 | Fundamentals of Quantum 63 37 4 c | PHY23013
Mechanics
PHY35028 | Material Physics 79 71 6 C
PHY35029 | Molecular Physics 63 37 4 C
UNI351330 | Mathematics 63 37 4 B UNI1103
Semester 6 | 30 ECTS | 1 ECTS =25 hours
Code Module SSWL | USSWL | ECTS | Type | Pre-request
PHY36031 | Physical Optics 79 71 6 C
PHY36132 | laser Applications 79 71 6 C PHY 35026
PHY36133 | APplications of Quantum 63 37 4 C | PHY35127
Mechanics
PHY36134 | Crystals 79 71 6 C PHY 35028
PHY36035 | Spectra 63 37 4 C
PHY36036 | Numerical Analytic 63 37 4 B
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Semester 7 | 30 ECTS | 1 ECTS =25 hours

Code Module SSWL | USSWL | ECTS | Type | Pre-request
PHY 47037 | Fundamentals of Nuclear Physics 94 56 6 C
PHY47138 | Solid State Physics 94 56 6 C PHY35028
PHY 47039 | Electromagnetic Theories 63 62 5 C
PHY 47040 | Mathematical Physics 63 37 4 B
PHY 47041 | Optional I 63 37 4 E
PHY47042 | Research project 32 93 5 C
Semester 8 | 30 ECTS | 1 ECTS =25 hours

Code Module SSWL | USSWL | ECTS | Type | Pre-request
PHY48143 | Nuclear Physics Applications 94 56 6 C PHY 47037
PHY 48144 | Solid State Physics (Advanced) 94 56 6 C PHY47138
PHY48145 | Electromagnetic Fields 63 62 5 C PHY 47039
PHY48146 | Mathematical Methods 63 37 4 C PHY 47040
PHY 48047 | Plasma Physics 63 62 5 C
PHY48048 | Optional Il 48 52 4 E
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1. Overview

This catalogue is about the courses (modules) given by the program of Physics to gain the
Bachelor of Science degree. The program delivers (48) Modules with (6000) total student
workload hours and (240) total ECTS. The module delivery is based on the Bologna
Process.
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2. Undergraduate Courses 2025-2026

Module 1

PHY1101

This module uses lectures and guided self-study to develop students’ understanding of
Newtonian classical mechanics. Particular emphasis is placed on the precise and consistent
application of the laws and methods. Our interest in mechanics arises from its general
applicability to a vast number of familiar phenomena.

Module 2

PHY1102

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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UNI1103

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
The aim of this module is to provide a firm foundation on which the follow-up module
PHY1103 Calculus will build.

Module 4

UNI1104

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
The aim of this module is to provide a firm foundation on which the follow-up module
PHY?24123 Matlab 11 will build.

Module 5

UNI1105

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 7

PHY1217

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 8

PHY1218

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 10

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 11

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 12

UNI12012 English Language |

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 13

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 14

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 15

Introduction to

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 16

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 17

UNI23116 Differential Equations

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 18

UNI1106 Arabic Language

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 19

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 20

PHY?24119 Statistical Mechanics

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 21

Analytical Mechanics
PHY24120

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 22

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 23

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 24

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 25

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 26

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 27

Fundamentals of

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 28

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 29

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 30

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 31

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 32

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 33

PHYaEL3 :

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 34

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 35

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 36

PHY 36036 Numerical Analytic

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 37

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 38

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 39

Electromagnetic

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 40

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 41

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 42

PHY47042 Research project

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 43

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 44

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 45

PHY48145 Electromagnetic Fields

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 46

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.

Module 47

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module 48

PHY48048 Optional II

The description of this course provides a necessary summary of the most important
characteristics of the course and the learning outcomes for the student to achieve,
demonstrating whether he has achieved the maximum available learning opportunities.
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Module Information 4wl 33l cilaglra
Module Title Properties of materials Module Delivery
Module Type Core Class
Module Code PHY1217 Lab.
ECTS Credits 7 Tut.
SWL (hr/sem) 94
Module Level 1 Semester (s) offered \ 1
Administering Department Physics College Science
Module Leader \ Dr. Hussein Khudhayer Mohammad e-mail | hussienalkhalid@yahoo.com

Module Leader’s Acad. Title Lecture Module Leader’s Qualification ‘ Ph.D.
Module Tutor | e-mail
Peer Reviewer Name e-mail

Review Committee Approval

Version Number \ 1.0

Relation With Other Modules

S AY L jall 3 gal) aa A83Nal)

Prerequisite module

Mechanics

Semester 1

Co-requisites module

Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
it Chia g e ald Y cil giaal) g aleil) il g dad all Skl Cilaa

Module Aims
a,,\ubﬁ\ alall calaaf

Physical Sciences promotes knowledge and skills in scientific inquiry and
problem solving; the construction and application of scientific and
technological knowledge; an understanding of the nature of science and its
relationships to technology, society and the environment.

Module Learning
Outcomes
Al ) Balall alail) cila 3

The students should be able to solve and find an appropriate solutions for
general physical problems that they face.

Indicative Contents
ALY el giaal)

Aspects of Physics including vectors, energy, electricity, magnetism, and
force. Assessment will contain Lab based experimental work.

Course Description

Physics is concerned with describing the interactions of energy, matter,
space, and time, and it is especially interested in what fundamental
mechanisms underlie every phenomenon. The concern for describing the
basic phenomena in nature essentially defines the realm of physics.

Learning and Teaching Strategies aslaill g alasll cibas) i

Strategies

The learning and teaching strategy is designed to: Carefully cover in
lectures the necessary fundamental material and analytical techniques,
and demonstrate concepts with appropriate (and, where possible
practical) examples. Allow students adequate time to practice the
techniques using a large number of carefully selected tutorial problems
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Student Workload (SSWL) iuall (el jal) Jaal)

Structured SWL (h/sem) 94 Structured SWL (h/w) 6.5
Juadll A qulUall alaiial) o Al Jaadl) Lo gl qallall alaiial) ol o) Jaad) '
Unstructured SWL (h/sem) 81 Upstructured SWL (h/w) 5.4
Juall) A Gallall aBTial) j2 (o jal) Jaal) e sacud calllall aBiial) 2 () jal) Jaal) '
Total SWL (h/sem) 175
Gl A qalllall IS} sl ) )
Module Evaluation &zl ) salall auds
] Relevant
Time . .
Weight (Marks) Week Due Learning
(hr)
Outcome
Quizzes 3 5% (5)
Formative Assignments 2 5% (5)
assessment Lab 6 15% (15)
Tut. 2 5% (5)
Summative | Midterm Exam 2 20% (20)
assessment Final Exam 3 50% (50)
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus) ¢ &ill & ssud¥) zlgiall
Week Material Covered
Week 1 Rotational Motion
Week 2 Angular velocity and angular acceleration
Week 3 Angular force and angular acceleration
Week 4 Inertia
Week 5 Vibration
Week 6 Mass, density, and volume
Week 7 First exam
Week 8 Simple harmonic motion
Week 9 Spring and simple pendulum
Week 10 Elasticity
Week 11 Hooke’s law
Week 12 Pressure in liquids
Week 13 Stream-line and Turbulent Flow
Week 14 Bernoulli's principle
Week 15 Second exam
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Learning and Teaching Resources il g alaill jilaa

Text Available in the Library?
Fundamentals of physics
Required Texts Halliday, D., Resnick, R., & Walker, J. (2013). . No
John Wiley & Sons.
Recommended Texts No
Websites
GRADING SCHEME
Sila Al lalada
Group Grade »4 | Marks (%) | Definition
A - Excellent B 90 - 100 | Outstanding Performance
Sidoesi B - Very Good laa 3 80 - 89 Above average with some errors
Group C - Good RYTN 70 -79 Sound work with notable errors
(50 -100) D - Satisfactory L 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
3) sl
Fail Group FX - Fail '}ﬂ) N “J (45-49) More work required but credit awarded
= F — Fail Gl (0-44) Considerable amount of work required
Marks with decimal places above or below 0.5 will be rounded to the higher or lower full matk-(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
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Module Title Thermodynamics Module Delivery
Module Type BASIC
Module Code | PHY1217 Theory
. Lab
ECTS Credit
recits 6 Tutorial

SWL

(hr/sem) 150
Module Level | 1 Semester (s) offered 1
Administering . .

e e Physics College | Science
Module . . . .

Leader Dr. Rafa Younus Jasim e-mail | r.yjasim@tu.edu.iq
Module Leader’s Acad. Lecture Module Leader’s Proof. Assist.

Title Qualification Ph.D.
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

LY CRRTTIEE Version Number | 1.0

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module Semester -
Co-requisites ) Semester i
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims

‘ Physical Sciences promotes knowledge and skills in scientific inquiry and
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problem solving; the construction and application of scientific and
technological knowledge; an understanding of the nature of science and its
relationships to technology, society and the environment.

Module Learning
Outcomes

gl alall alal s jie

The students should be able to solve and find an appropriate solutions for
general physical problems that they face, and specially in
Thermodynamics.

Indicative Contents
K_JJLS. )‘;1\ G\ 9.\;.4.\“ )

Aspects of Physics including Basic concepts in Thermodynamics,
Thermodynamic systems, Types of Thermodynamic systems, Types of
Thermodynamic walls, Thermal and Thermodynamic equilibrium,
Properties of system, Thermodynamic processes, Heat and Work, Pressure
and Temperature, Zero, First, Second, and Third laws in Thermodynamics,
Electro-thermal phenomenon, Pure materials properties, Gases properties,
Heat engines, and Super conductivity.

Assessment will contain Lab based experimental work.

Course Description

Physics is concerned with describing the interactions of energy, matter,
space, and time, and it is especially interested in what fundamental
Thermodynamics underlie every phenomenon related with it. The concern
for describing the basic phenomena in nature essentially defines the realm
of physics.

Learning and Teaching Strategies

aslal] alal) ilias) jiud

The learning and teaching strategy is designed to: Carefully cover in
lectures the necessary fundamental of Thermodynamics and its techniques,

Strategies and demonstrate concepts with appropriate (and, where possible
practical) examples. Allow students adequate time to practice the
techniques using a large number of carefully selected tutorial problems

Student Workload (SWL)
luall ) Al Jaadl
Structured SWL (h/sem)
- Structured SWL (h/w)
Guadll & alUall el gl al) Jaal 93 oyl AL 5 e 6.2
Unstructured SWL (h/sem)
AN . Unstructured SWL (h/w)

Juadll Pl Qllall alatiall pie ol jal) Jasl) 57 Lyl Ll i) e ol Jaal 3.8

Total SWL (h/sem) 150

Jomdl) P& Ll IS ol Jaa
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Module Evaluation

3.:3“\‘)&5\ salall ?‘Lm
Time ] Relevant Learning
(hr) Weight (Marks) Week Due Outcome
_ Quizzes 3 5% (5)
Fomative |8 ()
: Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm 2 20% (20)
e Exam
:ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) mleiall
Material Covered
Week 1 | Basic concepts in Thermodynamics, Thermodynamic systems.
Week 2 | Types of Thermodynamic systems, Open systems, Closed systems, and Isolated systems.
Week 3 | Types of Thermodynamic walls, Adiabatic wall, Diathermy wall.
Week 4 | Thermal and Thermodynamic equilibrium.
Week 5 | Properties of systems.
Week 6 | Thermodynamic processes, Adiabatic, Isothermal, Cyclic, unreflexively, and reflexively
processes.
Week 7 | Heat and Work, Concept of heat, Internal energy.
Pressure and Temperature, Mechanical concept of pressure, Pressure caused by the depth of
Week 8 | flyid, Atmospheric pressure, Atmospheric pressure Instruments, Barometer, Manometer,
Inclined Manometer, Bourdon gauge.
Week 9 | Zero, First, Second, and Third laws in Thermodynamics.
Week 10 | Electro-thermal phenomenon, Thermal expansion, Thermal transfer.
Pure materials properties, pure material phases, Change of material state, Gas and Vapor,
Week 11 | satyrated and unsaturated vapors, Humidity, Behavior of pure material, Triple point of
material, Mechanical equivalent of heat.
Week 12 | Specific heat and heat capacity, First Law in Thermodynamics
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Week 13 | Gases properties, Real and ideal gases, Boil’s Law, Char’s Law, General law for ideal gases,
Pressure of ideal gas
Week 14 |Heat engines, heat pump and Refrigerator, Carnot’s cycle, Newton’s cooling law.
Week 15 | Super conductivity.
Delivery Practical Plan (Weekly Syllabus)
el e ¥ Zleiall
Material Covered
Week 1 | Determination of the viscosity of water by flow through a capillary tube
Week 2 | Determining the heating Power of an ohmic load in an AC circuit as a function of the applied
voltage.
Week 3 | Converting electrical energy into heat Measuring with a voltmeter and an ammeter.
Week 4 | Determining the specific heat of solids.
Week 5 | Determining the efficiency of a solar collector.
Week 6 | Midterm Exam.
Week 7 | Investigation the function of the expansion valve of the heat pump.
Week 8 | Investigation the function of the expansion valve of the heat pump.
Week 9 | Recording the Vapor — pressure curve of water — pressures up to 50 bar.
Week 10 | Determination of the apparent expansions coefficient of liquid by using the density bottle.
Week 11 | Determination of the apparent expansions coefficient of liquid by using the density bottle.
Week 12 | Determining the thermal conductivity of building materials using the single — plate method.
Week 13 | Conversion of mechanical energy into thermal energy.
Week 14 |Review
Week 15 | Final exam.
Learning and Teaching Resources
u.ug).lﬂ\j ?Luj\ )JL\AA
Text Available in the
Library?
?:gt‘;"ed Any References in Thermodynamics No
Recommende 4o . . ;
d Texts dliabla ga il jalas G s ) No
Websites
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Module Information
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: Health and Ecology Physics .
Module Title )y daal) b 38 Module Delivery
Module Type | ELECTIVE
Module Code | PHY48048
Theory

ECTS Credits | 4
SWL

(hr/sem) 100
Module Level | 1 Semester (s) offered 1
Administering . .

e e Physics College | Science
Module Dr. Amjad Hussein Jassim e-mail | Amjad@tu.edu.iq

Leader
Module Leader’s Acad. Lecture Module Leader’s PL.D

Title Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
6 AV Al 5l 3 sall ae 28D

Prerequisite module Semester -
Co-requisites Semester i
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
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Module Aims
Al all salall Calaad

The main objective of teaching health and Ecology is to provide the student
with information about the importance of preserving the environment
from pollution and not to be one of the causes of pollution. He is also
directed to identify the types of pollution and the dangers that befall the
living as a result of pollution.

Module Learning
Outcomes

gl alall alall s e

That the student knows the importance of preserving the Ecology, what are
the methods of preserving it, and how to prevent and avoid environmental
risks represented by disasters or environmental pollution by humans.

Indicative Contents
LaLa Y1 il sisall

Avoiding pollutants, good and tight preservation of chemical materials,
taking the necessary precautions if there is an emergency pollution

Course Description

The semester contains several themes, including definition of the
environment and its sources of pollution, the impact of humans on the
environment, and the risks of pollution, its causes, effects and types.

Learning and Teaching Strategies

il g alal) iyl ind

The learning and teaching strategy is designed to: Carefully cover in
lectures the necessary fundamental material and analytical techniques, and

Strategies demonstrate concepts with appropriate (and, where possible practical)
examples. Allow students adequate time to practice the techniques using a
large number of carefully selected tutorial problems

Student Workload (SWL)
luall =) Al Jaall

Structured SWL (h/sem)

I Structured SWL (h/w)
Juaadll D& CUall el d 3l Jaal 48 o gl AL o e 2
Unstructured SWL (h/sem)

. . . Unstructured SWL (h/w)

A sl ) jall J

dadll PA lUall alaiall jee ol jal) Jaal 52 L sl LI 5]l e ol sl 1

Total SWL (h/sem) 100

Juadll P& Qlldall Sl 5l Jasl

Module Evaluation
Al ) 3ol s

Time
(hr)

Relevant Learning

Weight (Marks) Outcome

Week Due
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_ Quizzes 3 5% (5)
Formative | w0
2 Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm 2 20% (20)
e Exam
i[ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) mleiall

Material Covered

Definition of ecology, its history, scope and divisions; ecology of the
Week 1

individual, Community ecology

The field of ecology and modern research methods in ecology, such
week2 | &S the methods of using field studies and extracting information from

pollen records

Basic concepts in ecology, as we learn about the environmental
Week 3 components that include the life cover, the ecosystem, and others

Major environmental cycles, including the water cycle in nature, the
Week 4

carbon cycle, the phosphorus cycle, and the nitrogen cycle
Week 5 - . . . ]

ecological succession and ecological persistence; As the factors
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affecting succession and the path of successive change are identified

Week 6

The problem of environmental pollution and what it includes in terms
of definitions of pollution, the basics of pollution, the factors that
aggravate pollution, the dangers of pollution, and the classification of
the danger of pollution

Week 7

First exam

Week 8

Types of pollution, its sources and effects; Including air pollution,
global air pollution, water pollution and soil pollution

Week 9

Radioactive contamination, its definition, forms and environmental
repercussions that result from it

Week 10

Climate change, discussing the impact of humans on the atmosphere
and clarifying the increase in greenhouse gas concentrations on the
environment, and the most important human impacts on the

atmosphere such as causing the erosion of the ozone layer

Week 11

Greenhouse gases and the phenomenon of global warming, and what

are the consequences of human activities on the climate

Week 12

The environmental effects of global warming, and the consequences

of that phenomenon on all aspects of life, such as ice shrinkage and
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lack of fresh water
The problem of energy production, and some environmental problems
Week 13
associated with energy production in its various forms
Energy sources, including nuclear bullets, oil and gas, and their
Week 14 )
environmental effects
Week 15 | Second exam
LeSia g 2l ple 8 AarisLearning and Teaching Resources
u-“:.‘)ﬂ\j ?L'd‘ JJLLAA
Text Available in the
ex Library?
Required Introduction to ecology and its problems No
Texts
Recommende
d Texts
Websites
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Module Information
Aol jal) Balal) i glaa
Statistical Mechanics

Module Title iyl s Module Delivery
Module Type | Basic

Theory
Module Code | PHY1217

Lab
ECTS Credits | 6 .

Tutorial
SWL (hr/sem) | 150
Module Level UGx1l 1 Semester (s) offered 1
Administering . .
Department Physics College | Science
Module : .| r.y.jasim@tu.edu.iq

Dr. Rafa Younus Jasim e-mail e e

Leader
Module Leader’s Acad. Lecture Module Leader’s | Proof. Assist.
Title Quialification Ph.D.
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review
Approval

Committee

Version Number | 1.0
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Relation With Other Modules

S AY A Al 3 gall 2a A8Ma)

Prerequisite module

- Semester -

Co-requisites module

- Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

i Ciua g aa ald Y cily giaal g alail) guili g 4l jal) Salal) Ciaai

Module Aims

Al Al Balal) Citaa

Physical Sciences promotes knowledge and skills in scientific inquiry and
problem solving; the construction and application of scientific and
technological knowledge; an understanding of the nature of science and its
relationships to technology, society and the environment.

Module
Outcomes

Learning

L ) Balall alail) iy jia

The students should be able to solve and find an appropriate solutions for
general physical problems that they face, and specially in Statistical
Mechanics.

Indicative Contents

Agald ) @l giaall

Aspects of Physics including Statistical Mechanics , Classical and Quantum
Assemblies, Maxwell- Boltzmann distribution, Bose- Einstein distribution,
Fermi-Dirac distribution, and their applications.

Course Description

Physics is concerned with describing the interactions of energy, matter,
space, and time, and it is especially interested in what fundamental
Statistical mechanisms underlie every phenomenon related with it. The
concern for describing the basic phenomena in nature essentially defines
the realm of physics.

Learning and Teaching Strategies

pslail) g alail) ciliai) i
Strategies The learning and teaching strategy is designed to: Carefully cover in
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lectures the necessary fundamental Statistical mechanics and
techniques, and demonstrate concepts with appropriate (and, where
possible practical) examples. Allow students adequate time to practice the
techniques using a large number of carefully selected tutorial problems

its

Student Workload (SWL)

Gl ) 1) Jaal)

Structured SWL (h/sem)
Structured SWL (h/w)
Juadl) DA ulUall aliiial) il jal) Jaal) 93 6.2
U saed callall BEEAY) (g ) S
Unstructured SWL (h/sem)
Unstructured SWL (h/w)
Juadll A qulldall aBilal) i ol all Jasd) 57 3.8
b saad calliall ABTAY (e ) Sl
Total SWL (h/sem)
150
Juall) (MA Galldall S () 1) e

Module Evaluation

:\:\u‘ al) Balal) ﬁ;ﬂ
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itne i Relevant Learning
Weight (Marks) | Week Due out
As (hr) utcome
Quizzes 3 5% (5)
R Assignments 2 5% (5)
assessment | | 6 15% (15)
Tut. 2 5% (5)
Midterm ) 20% (20
Summative | Exam 0(20)
assessment
Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

B o sl Zlgdall

Week Material Covered

Week 1 Introduction to Statistical Mechanics, Description of Assemblies (Phase space).

Week 2 The average properties of Assembly .

Week 3 Classical and Quantum Assemblies

Week 4 Maxwell- Boltzmann distribution, Distribution over energies, Weights of configurations.
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Week 5 The most probable configuration.

Week 6 The Sharpness of the maximum configuration.

The Multiplier p, The Multiplier o, the differential expression of Maxwell- Boltzmann

Week 7 L. ]
e distribution.

Applications of Maxwell- Boltzmann distribution, Studying the average properties of

Week 8 . .
systems, Classical ideal gas, Mean and most probable velocities.

Week 9 Doppler broadening of spectral lines, Equip ration of energy.

Week 10 | Specific heat of Gases, Einstein diffusion equation.

Bose- Einstein distribution, Applications of Bose- Einstein distribution, Bose- Einstein

Week 11 ] ] }
e Gas, Einstein condensation.

Week 12 | Black-body radiation (Photon gas), Specific heat of solids (Phonon gas),

Week 13 Fermi-Dirac distribution.

Week 14 | Applications of Fermi-Dirac distribution, Fermi-Dirac gas.

Week 15 | Pauli Para magnetism, Thermionic emission.

Learning and Teaching Resources

il g ehﬂ\ laa

Available in the
Text \
Library?
. An Introduction to Statistical Mechanics for Students., A. J. Pointon,
Required Texts \o
1967
iy g L f il At duilaal) ol 3udl) B Aadka
Recommended | “C55s € ) <l adbll Abas¥l el .
e a3l o alaYl de 3 & el daaa il 3 thay S

62



alal) il g Mad) alal) 3059
£l o) andd —  glad) A48 oy 4S5 daaly
L glgy sa o
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Websites
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Module Information

Z\Tp.u\‘)ﬂ\ 3alall &_ﬂA}SM

Module Title Sozzijr;gﬁ?\;eﬁricﬂon Module Delivery
Module Type BASIC
Module Code | PHY1217 Theory
. Lab

ECT

CTS Credits | 6 Tutorial
SWL

(hr/sem) 150
Module Level | 1 Semester (s) offered 1
Administering . .

e e Physics College | Science
Module . . . .

Leader Dr. Rafa Younus Jasim e-mail | r.yjasim@tu.edu.iq
Module Leader’s Acad. Lecture Module Leader’s Proof. Assist.

Title Qualification Ph.D.
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
6 AV Al 5ol 3 sall ae 28D

Prerequisite module Semester -
Co-requisites ) Semester i
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims

‘ Physical Sciences promotes knowledge and skills in scientific inquiry and
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Al salall Calaal

problem solving; the construction and application of scientific and
technological knowledge; an understanding of the nature of science and its
relationships to technology, society and the environment.

Module Learning
Outcomes

gl alall alal s jie

The students should be able to solve and find an appropriate solutions for
general physical problems that they face, and specially in Sound and wave
motion.

Indicative Contents
LaLa Y1 il sisall

Aspects of Physics including Basic concepts in Sound and wave motion,
Sound concept, Main parameters for sound generation and propagation,
Concept of wave motion, Types of Waves, Simple harmonic motion and its
applications, Forced frequency and Resonance, Damping and Damping
types, and Super conductivity.

Course Description

Physics is concerned with describing the interactions of energy, matter,
space, and time, and it is especially interested in what fundamental of
Sound and wave motion underlie every phenomenon related with it. The
concern for describing the basic phenomena in nature essentially defines
the realm of physics.

Learning and Teaching Strategies

axlxl ”\jeld\a\_);_ﬂbim\

The learning and teaching strategy is designed to: Carefully cover in
lectures the necessary fundamental of Sound and wave motion and its

Strategies techniques, and demonstrate concepts with appropriate (and, where
possible practical) examples. Allow students adequate time to practice the
techniques using a large number of carefully selected tutorial problems

Student Workload (SWL)
luall ) Al Jaadl

Structured SWL (h/sem)

I Structured SWL (h/w)
Juadll D& lUall JBial] gl al) Jaal 93 oyl AL o e 6.2
Unstructured SWL (h/sem)

. . . Unstructured SWL (h/w)

Y EQEN BAIPREIN| J Al

LS 2 el e 37 | Loyl AL Bl el 3 Jeall 3.8

Total SWL (h/sem) 150

Judll D& Ul ISl 5l sl

Module Evaluation
Al ) 3ol s
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Time ] Relevant Learning
W
(hr) eight (Marks) |~ WeekDue | 4 tcome
_ Quizzes 3 5% (5)
Formative |
2 Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm
0,
e Exam 2 20% (20)
i[ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

@bl o ) mleiall
Material Covered
Week 1 | Sound concept, Main parameters for sound generation and propagation.
Week 2 | Concept of wave motion.
Week 3 | Types of Waves.
Week 4 | Simple harmonic motion.
Week 5 | Equation of Simple harmonic motion.
Week 6 | Resolving of Simple harmonic motion equation.
Week 7 | Applications of Simple harmonic motion equation.
Week 8 | Simple Pendulum.
Week 9 | Spiral pendulum.
Week 10 | Floating body.
Week 11 | Bending Pendulum.
Week 12 | Forced frequency and Resonance.
Week 13 | Dangerous of Resonance.
Week 14 |[Damping and Damping types.
Week 15 | Superposition concept.
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Learning and Teaching Resources
u.u“‘).lﬂ\j ?LL\J\ JJLAA

Text Available in the
Library?

Required Gurjiyah, A. A., “Sound and wave motion”’, AL Mosul N

Texts university offset. °

daa gal) A5 jal) 5 & guall
Recommende o gall dralsy daghaa a8 (31500 4 aaal 0 No
exts Angall Al 5 gl o8 AT ale e gl g
Websites
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Module Information
Z\Tp.u\‘)ﬂ\ 3alall &L\\AJLLA

Geometrical Optics

Module Title Module Delivery
Module Type BASIC
Module Code | PHY Theory
. Lab
ECTS Credit
recits 6 Tutorial

SWL

(hr/sem) 150
Module Level L 2 Semester (s) offered 1
Administering . .

e e Physics College | Science
Module . .

Dr. YASEEN.H. Mahmood e-mail | D.Yaseen.ph.sc@tu.edu.iq

Leader
Module Leader’s Acad. Lecture Module Leader’s Ph.D

Title Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module Semester -
Co-requisites ) Semester i
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ @LUJ A..u\)ﬂ\ palall k_Q‘AA\

Module Aims

‘ Communicating an overview of optical physics material and the
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importance of this decision to physics departments.

Students are also given some skills about the types of visual devices, their
shapes, the way they operate and the visual ones that make them familiar
with the most important subjects they can face in everyday working life.

Module Learning
Outcomes

gl ) ol alal s e

A1l. Classify needs for the development of theoretical and practical reality
in optical physics.

A2. To become accustomed to the practice of the rules which teach him in
his words and actions and interpret the phenomena

A3. To positively criticize improper uses in devices with physical origins
A4.To retrieve the information examined thoroughly and to achieve it in
practice.

A5. The unknown should be unmatched in relation to the known isotope
Take note of visual physical terminology with its connotations.

Indicative Contents
Lals V) iy ginall

Aspects of visual physics such as polarization, interference and diffraction.
The evaluation will contain experimental laboratory-based work.

Course Description

B1 - The student should devise solutions and explanations for visual
physical phenomena, with some modernity and creativity.

B2. The student's knowledge of the concept of theoretical and practical
visual physics and adaptation to problem solving.

B3. The student design a blueprint for studying the physical vocabulary in a
new way

Enabling students to analyse reality and phenomena with a physical
perspective.

Learning and Teaching Strategies

aslal]  olal) ilias) jiud

1- The way to lecture lectures, and electronic(online).
Stratesies 2- Team Project.
g 3- Standard method.
4- Practical lectures
Student Workload (SWL)
luall ) Al Jaadl
Structured SWL (h/sem)
-, Structured SWL (h/w)
Suadll & Ul el gl J3l) Jasl 93 e o] AL 1 il el 6.2
Unstructured SWL (h/sem)
IV . Unstructured SWL (h/w)
Juadll D& Ul liiiall e aad ol Jaall 57 | i o]l Gl A e 3.8
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Total SWL (h/sem)
Juaill A Cllall ISl al) Jasll

150

Module Evaluation

3\73“\)&5\ 3alall e.i.m
Time _ Relevant Learning
(hr) Weight (Marks) WG S Outcome
] Quizzes 3 5% (5)
Formative 5o
2 Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm
0,
e Exam 2 20% (20)
:ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

bl e szl
Material Covered
Week 1 | Light, The Speed of Light, The Refractive Index
Week 2 | Optical Path, Fermat's Principle, Laws of Reflection and Refraction
Week 3 | The Critical Angle and Total Reflection , Problems
Week 4 | Mirror, Mirror Formulas , Power of Mirrors
Week 5 | Spherical mirrors, Focal point and focal length,
Week 6 | Graphical construction, Mirror formulas
Week 7 | Power of mirrors , Problems
Week 8 | Focal Points, Focal Lengths , Image Formation M , Conjugate Points Planes
Week 9 | The Parallel-Ray Method, The Oblique-Ray Method
Week 10 | First exam
Week 11 | The Lens Formula , Lateral Magnification, Virtual Images
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Week 12 | Object Space and Image Space , The Power of a Thin Lens

Week 13 | Thin Lenses in Contact, Derivation of the Lens Formula

Derivation of the Lens Makers' Formula, Focal Point and Focal Length, Problems

Week 15 | Second exam

Learning and Teaching Resources
L}u:\‘).lﬂ\j ej,_d‘ JJLAAA

Text Available in the
ex Library?
Jenkins and White-Fundamentals Of Optics,
Physics Book 90
Reauired FUNDAMENTALS
equire OF OPTICS FourthEdition No
Texts
Francis A. Jenkins
Late Professor of Physics
University of California, Berkeley
Harvey E. White
Recommende No
d Texts
Websites
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Module Information

:\T}u\‘)ﬂ\ 3alal) Q_IIAJSM

Physical Optics
Module Title Module Delivery
Module Type BASIC
Module Code | PHY Theory
. Lab

ECT

CTS Credits | 6 Tutorial
SWL

(hr/sem) 150
Module Level L 2 Semester (s) offered 2
Administering . .

e e Physics College | Science
Module . .

Dr. YASEEN.H. Mahmood e-mail | D.Yaseen.ph.sc@tu.edu.iq

Leader
Module Leader’s Acad. Lecture Module Leader’s PL.D

Title Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module Semester -
Co-requisites ) Semester i
module
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Module Aims, Learning Outcomes, Indicative Contents and Brief Description
e Ciua s ae 430l )Y il sinall g aledll il 5 sl Hall salall Calaal

Module Aims
Al all salall Calaad

Communicating an overview of optical physics material and the
importance of this decision to physics departments.

Students are also given some skills about the types of visual devices, their
shapes, the way they operate and the visual ones that make them familiar
with the most important subjects they can face in everyday working life.

Module Learning
Outcomes

gl ) alall alacll s e

A1. Classify needs for the development of theoretical and practical reality
in optical physics.

A2. To become accustomed to the practice of the rules which teach him in
his words and actions and interpret the phenomena

A3. To positively criticize improper uses in devices with physical origins
A4.To retrieve the information examined thoroughly and to achieve it in
practice.

A5. The unknown should be unmatched in relation to the known isotope
Take note of visual physical terminology with its connotations.

Indicative Contents
Lals Y iy ginall

Aspects of visual physics such as polarization, interference and diffraction.
The evaluation will contain experimental laboratory-based work.

Course Description

B1 - The student should devise solutions and explanations for visual
physical phenomena, with some modernity and creativity.

B2. The student's knowledge of the concept of theoretical and practical
visual physics and adaptation to problem solving.

B3. The student design a blueprint for studying the physical vocabulary in a
new way

Enabling students to analyse reality and phenomena with a physical
perspective.

Learning and Teaching Strategies

aslal]  olal) ilias) jiud

1- The way to lecture lectures, and electronic(online).

Stratesies 2- Team Project.
g 3- Standard method.
4- Practical lectures
Student Workload (SWL)
luall ) Al Jaadl
Structured SWL (h/sem)
o s Structured SWL (h/w)

Jeadll Jla llall aliiall ol jall Jaal) 93 Lo AU LBl a3} Ja 6.2

73




) il g el addasl) 55059
£ 5l1) aad — o glal) A4S oy 45 daala

L glgy sa o
Unstructured SWL (h/sem)
T . Unstructured SWL (h/w)
Juaill P& lUall linall e asd ol Jaall 57 eyl Ll i) o ) el 3.8
Total SWL (h/sem) 150
Juaill A Qllall IS s o) Jaal
Module Evaluation
;'gubﬂ\ alall e.us.\
Time . Relevant Learning
(hr) Weight (Marks) Week Due Outcome
) Quizzes 3 5% (5)
:::;2::;‘2?1 Assignments 2 5% (5)
- Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm 2 20% (20)
e Exam
:ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

b o ) gl

Material Covered
Week 1 | Polarization . The Polarization of Light, Polarization by Reflection
Week 2 | Representation of the Vibrations in Light, Polarizing Angle and Brewster's Law
Week 3 | Polarization by a Pile of Plates , Law of Malus ,
Week 4 | Polarization by Dichroic Crystals, Polarization by double refraction
Week 5 | Interference , The Superposition of Wave ,
Week 6 | Huygens' Principle , Young's Experiment
Week 7 | Interference Fringes from a Double Source,
Week 8 | First exam
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Week 9 | Diffraction , Fraunhofer Diffraction by a Single slit

Week 10 | Fraunhofer Diffraction by a double slit

week 11 | Newton's Rings , Interference in thin film , The Fabry —perot Interferometer

The Rectangular Aperture , The Circular Aperture

Week 12 | Fresnel and Fraunhofer Diffraction

Week 13 | Fresnel Diffraction

Fresnel Diffraction Pattern

Week 15 | Second exam

Learning and Teaching Resources
u»ﬁ.)ﬂ\; eja_d\ J.JLAA

Text Available in the
ex Library?
Jenkins and White-Fundamentals Of Optics,
Physics Book 90
Required FUNDAMENTALS
equire OF OPTICS FourthEdition No
Texts
Francis A. Jenkins
Late Professor of Physics
University of California, Berkeley
Harvey E. White
Recommende N
d Texts °
Websites
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Module Information
Z_w\)ﬂ\ 3alall QLQ}SM

Module Title Applicationsgﬁi@;né};nics b Module Delivery
Module Level 3 Semester (s) offered 11
A%T;gi_st;e;i:tg Physics College Science
Module Leader Dr. Shareef Faiq Sultan e-mail | Shareefph.sc@tu.edu.iq
Module Leader’s Acad. Lecture Module Leader’s Ph.D.
Title Qualification

Module Aims, Learning Outcomes, Indicative Contents and Brief

Description

)m.t;a &_'La‘g & @JL&J}!\ &_11:\}3;.41\} fJ’_‘M C._‘Il_uj :\_u.n\‘).ﬂ\ salal) u\&i

The aim of this module is to build upon the foundations laid in Quantum

:/'lodule Mechanics I and develop the students’ grasp of quantum mechanics -
ml:;l S Cilaal particularly its formalism and applications - to the point where they will be able
i ) to engage with contemporary research literature. The ability to explain the
i concepts of quantum physics. Interpretation of Schrodinger's equation in more

than one case for the particle.

describe the definition and interpretation of the wavefunction and of operators

in quantum mechanics; discuss the origin of energy quantisation and quantum
Module tunnelling effects; describe the general properties of the stationary states of
Learning quantum particles confined to simple symmetric potentials; perform
Outcomes calculations on yvavgfunctions, and solve th.e Schrodinger equation for a range of
RN problems; use time-independent perturbation theory to solve problems and
§ i interpret results; explain the origin of the un-coupled set of quantum numbers
et B for the hydrogen atom and the form of the associated eigenfunctions.

This module introduces the mathematical expression of the basic principles of

e quantum mechanics and methods for finding solutions of problems that permit

T straightforward mathematical analysis. These solutions demonstrate many of

the general features of the subject and will be applied in subsequent modules in

the Physics programme.

Learning and Teaching Strategies
‘,a..gl:.ﬂ\ K (J’.ﬂ‘ Glaad) sl

1-Develop methods and means of obtaining information related to

Strategies quantum mechanics

2-Developing the student's personality to become a constructive
personality that possesses scientific dialogue.
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3- Encourage students to request information from websites and
libraries.

Delivery Plan (Weekly Syllabus)
@Bl o sl Zleiall

Material Covered

Week 1 The time dependent Schrédinger equation

Week 2 Solving the time-independent Schrédinger equation, interpretation of the
wave function

Week 3 Using Schrédinger's equation to solve simple problems, applications of
Schrddinger's equation

Week 4 Free particle

Week 5 Potential barrier, a particle in a box

Week 6 A particle in a three-dimensional box. The Potential Step

Week 7 The current density was calculated using the Schrédinger equations

Week 8 First month exam

Week 9 The harmonic oscillator and the binary oscillator

Week 10 Matrices in Quantum Mechanics

Week 11 Applications of matrices to the computation of characteristic functions

Week 12 Angular momentum effects, electron spin, total angular momentum

Week 13 Perturbation theory

Week 14 Solve examples and problems

Week 15 Second month exam

Learning and Teaching Resources
u&,}).ﬁj\j ?M‘ J.JLAA

Text

A S (3100 4o 2l g pladd) Gun alls il a8 eliilSin Slaesbas)
Required

L Introduction to quantum mechanics, David J. Griffiths, Prentice Hall
Inc., 1995
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Module Information
Z_w\)ﬂ\ 3alall QLQ}SM

) Electricity .
Module Title . Module Delivery
4l ,esl
Module Level 1 Semester (s) offered [
Administering . .
Department Physics College Science

Module Leader Dr. Faleh L. Mater Al-Jashaam e-mail | Faleh.l.mater@tu.edu.iq

Module Leader’s Acad.
Title

Lecturer MOdul? L ea'der S Ph.D.
Qualification

Module Aims, Learning Outcomes, Indicative Contents and Brief

hiag

Description
e Aol Yy sisall g aledll il 5 4l jall salall Calaal

Module Aims
Al all 3oLl Caloaf

-Conveying a general idea about the electrical subject and the
importance of this course for the physics departments. By teaching
the electrical subject, students acquire some skills about the basics
and principles of electricity, electrical devices and the parts that
make them up, knowing their types, shapes, method of work, and
connecting electrical circuits. Which makes students aware of the
most important topics that they can face in daily practical life by
dealing with resistors, capacitors, coils, alternating and continuous
power generation sources of various types, methods of work and
their importance. In addition to teaching the student the use of
measuring devices related to electrical voltage, currents of all kinds,
continuous and alternating, and frequencies.

- Preparing efficient staff specialized in the field of electricity and
power supplies in all its forms in Iraq.

-Teaching the student the amount of electrical energy needed to
operate engines, various machines, lights, computers, and office
equipment.

Module Learning

Outcomes
Al Al salall aladl) il A

1- To classify the needs for the development of theoretical and
practical reality in the subject of electricity.

2- To get used to practicing what he has learned of rules and
scientific studies in his daily life and work.

3- To positively criticize the improper uses of electrical
appliances and components.

4- To retrieve the information that he carefully studied and to
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achieve it practically in finding appropriate solutions to
problems related to electricity.

5- To decipher the unknown by analogy with the known
counterpart using accurate measuring devices.

6- To take note of the electrophysical terminology with its
implications, which help the student's future development.

7 - The student devises solutions and explanations for
electrical problems with some modernity and creativity.

8 - The student's knowledge of the concept of theoretical and
practical electricity physics and adaptation to overcome
obstacles in this field.

9 - The student should design a plan to study the vocabulary of
electrical subject in a new and accurate manner by building a
solid scientific base for the student at the beginning of his
undergraduate studies to base on when trying to develop
himself in this field.

10- Enabling students to analyze reality and phenomena from
an accurate scientific physical perspective.

This module introduces electrical phenomena in nature, including
the concepts of electrical charges, electric and magnetic fields, the
application of Gauss' Law, electric potential, conductors and
insulators, currents, basic circuits, and induction.

Course Description

Learning and Teaching Strategies

anlail) g aladl) Claas) i)

1-Develop methods and means of obtaining information
related to Electricity.

2-Developing the student's personality to become a
constructive personality that possesses scientific dialogue.

3- Encourage students to request information from websites
and libraries.

4- Work with confidence within the TEAMWORK group

5- Following up scientific developments in methods of studying
and installing electrical circuits

6- Motivation over passion for initiative, identifying
opportunities and developing ideas and solutions.

7- Participation in various dialogues through quick seminars
offered by public universities.

8 - Participation in national scientific conferences.

Strategies

Delivery Plan (Weekly Syllabus)
@bl oo ) Zleidl)
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Material Covered

What is matter - structure of the atom - conductors and insulators - Coulomb's

Week 1
law
Week 2 Electric force calculation - electric force calculation applications
Electric field- Electric lines of force- Calculation of electric field strength-
Week 3 Applications for calculating electric field strength-
Electric field flux- Kauss law- Applications on Kauss law- Conductors in
Week 4 electrostatic equilibrium- Electron motion under the influence of a uniform
electric field
week 5 | Electric potential - the relationship between potential difference and field
strength -
Week 6 Electric_potential_ and po?ential energy of a point charge - applications for
calculating electric potential -
Week 7 Electric potentigl arising_from a charged cor_1ductor - insulation intensity -
voltage slope - isopotential surfaces - electric potential
Week 8 Exam.
Electrical capacitance, electrical capacitances - how to calculate electrical
Week 9 capacitance - calculati_ng c_:apacitanc_e for different types of capacitors (with
two parallel plates, cylindrical, spherical) -
Various examples of calculating electrical capacitance, the importance of
Week 10 | ysing insulators in capacitors, connecting capacitors (respectively, in parallel)
- applied examples for connecting Capacitors - energy stored in capacitors
The effect of the electric field on the dielectric materials_ Generalization of
Week 11 | Kauss’s law for a dielectric medium
Polarization vector- Electric displacement vector- Energy density in the
Week 12 | electric field
Electric current - Resistance and specific resistance - Resistors color guide -
Week 13 | Ohm's law - Thermal capacity in Ohms - Joule's law - Electromotive force -
Calculation of current in electrical circuits -
week 14 | Calculation of potential difference in electrical circuits Connecting resistors
(in series, in parallel), examples Application on connecting resistors -
The RC circuit - studying the current and charge of the capacitor in the
Week 15 | Process of charging and discharging the capacitor - Kirchhoff's law,

application examples of Kirchhoff's law

Learning and Teaching Resources
U“:Uﬂ\} ?Lﬂ\ )ALAA
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Text
Saall gl e plal) saaliae oay / dsadabiall g Ay S0 Clopaabasd -1

2000 ,Jua sall, A likall g
1990 »dpblital) g 435 <17, AU AU Qa2 -2
3-William H. Hayt,”Engineering lectromagnatics”6™ edition, 2001.

4-R.A.Serway,J.W.Jewett,”physics for Scintists and Engineering,6™" edition,
Thomson Books,2004.
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Module Information
Z_w\)ﬂ\ 3alall QLQ}SM

Module Titl Magnetism Module Deli
odule Title odule Deliver
duulaliagll y
Module Level 1 Semester (s) offered 2
Administering . .
Department Physics College Science

Module Leader Dr. Faleh L. Mater Al-Jashaam e-mail | Faleh.l.mater@tu.edu.iq

Module Leader’s Acad.
Title

Lecturer MOdul? L ea'der S Ph.D.
Qualification

Module Aims, Learning Outcomes, Indicative Contents and Brief

hiag

Description
e Aol Y il sisall g aledll il 5 4l jall 3alall Calaa

Module Aims
Al all 3oLl Caloaf

-Conveying a general idea about magnetism and its fields, the
importance of this course, and electron accelerators. Through the
teaching of magnetism, students acquire some skills about the basics
and principles of magnetism, circuits that generate the magnetic field
and the parts that are composed of them, knowing their types,
shapes, method of work and connection, Which makes students
aware of the most important topics that they may encounter in daily
practical life by dealing with files, charged particle accelerators,
magnets, wires, magnetic field generation sources of various types,
methods of work and importance.

In addition to teaching the student to use measuring devices related
to the study of the intensity and strength of the magnetic field.

- Preparing qualified and specialized staff in the study of magnetic
fields in their various forms in Irag.

- Teaching the student the role of magnetic fields needed to operate
engines, various machines, alternating and continuous power
generators, charged particle accelerators (cyclotrons)

Module Learning

Outcomes
Al Al salall aladl) il A

1- To classify the needs for the development of theoretical and
practical reality in the subject of Magnetism.

2- To get used to practicing what he has learned of rules and
scientific studies in his daily life and work.

3- To positively criticize the improper uses of Magnetism
appliances and components.

4- To retrieve the information that he carefully studied and to
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achieve it practically in finding appropriate solutions to
problems related to Magnetism.

5- To decipher the unknown by analogy with the known
counterpart using accurate measuring devices.

6 - The student devises solutions and explanations for
Magnetism problems with some modernity and creativity.

7 - The student's knowledge of the concept of theoretical and
practical Magnetism physics and adaptation to overcome
obstacles in this field.

8 - The student should design a plan to study the vocabulary of
Magnetism subject in a new and accurate manner by building a
solid scientific base for the student at the beginning of his
undergraduate studies to base on when trying to develop
himself in this field.

9- Enabling students to analyze reality and phenomena from an
accurate scientific physical perspective.

This module introduces Magnetism phenomena in nature, including
the concepts of Magnetism, magnetic field, magnetic flux, Hall effect,
Course Description motion of charged particles in a magnetic field, cyclotron, magnetic
force on electric current, magnetic moment.

Learning and Teaching Strategies

sl g aladl) Claas) i)

1-Develop methods and means of obtaining information
related to Magnetism.

2-Developing the student's personality to become a
constructive personality that possesses scientific dialogue.

3- Encourage students to request information from websites
and libraries.

4- Work with confidence within the TEAMWORK group

5- Following up scientific developments in methods of studying
and installing electrical and Magnetism circuits

6- Motivation over passion for initiative, identifying
opportunities and developing ideas and solutions.

7- Participation in various dialogues through quick seminars
offered by public universities.

8 - Participation in national scientific conferences.

Strategies

Delivery Plan (Weekly Syllabus)
@bl o ) zleiall

Material Covered
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Week 1 Magnetism, magnetic field, magnetic flux
Week 2 Hall effect, motion of charged particles in a magnetic field,
Week3 | cyclotron, magnetic force on electric current, magnetic moment
Week 4 Bayot and Savart's Law - Applications of Bayot and Savart's Law (straight
wire, circular loop). Ampere's Law -
Week 5 Applications on Ampere's Law (for a long cylindrical wire, for a spiral coil) -
Week 6 | The mutual force between two parallel wires
Week7 | Induced electromotive force - Fradi's law -
Week 8 Exam
Week 9 Lenz's law - changing magnetic fields - betatron - self-induction - mutual
induction -
Week 10 | Circuit inductor and resistance in series - energy stored in the magnetic field
Week 11 | Sinusoidal voltage-phase-representing sinusoidal voltage with a rotating
vector- applying a sinusoidal voltage to a pure resistance-
Week 12 | applying a sinusoidal voltage to a pure capacitor.-
Week 13 | aPplying a sinusoidal voltage to a pure inductor Effective value of alternating
current- Average value of alternating current-
Electric power - Series circuit composed of resistance A series circuit
Week 14 | consisting of a resistance and an inductor A series circuit composed of a
resistance
Week 15 | Aninductor, and a capacitor Application examples
Learning and Teaching Resources
w_)imj eja_d\ _)JLAA
Text
Sl Gash) e mlad) saallae a7 Apadalinal) g 43l <l cilbuulad -1
2000 ,Jwa gall Aokl g
E— 1990 7Audlinall g Al g7, AR AU G2 -2
ngtl:re 3-William H. Hayt,”Engineering lectromagnatics”6™ edition, 2001.
4-R.A.Serway,J.W.Jewett,”physics for Scintists and Engineering,6™ edition,
Thomson Books,2004.
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Module Information
:‘ﬂ""“)'ﬂ‘ rR\OA] &_ﬂ.AJLLA

) Fundamentals of quantum mechanics )
Module Title Module Delivery
r,SS\ Slilie bl
Module Level 3 Semester (s) offered [
Administering . .
Department Physics College Science
Module Leader Dr. Shareef Faiq Sultan e-mail | Shareefph.sc@tu.edu.iq
Module Leader’s Acad. Lecture Module Leader’s Ph.D
Title Qualification o

Module Aims, Learning Outcomes, Indicative Contents and Brief

hiag

Description
e Aol Yl sisall g aledll il 5 4l jall 3alall Calaa

Module Aims
Jaad all saldl Calaad

Quantum Mechanics is one of the fundamental building-blocks of
Physics. It affects profoundly the way we think about the universe
and is the basis for much of condensed-matter, nuclear and statistical
physics. It also has a strong influence on technological developments,
for instance in optical and electronic devices. This module aims to
give students a firm grounding in the subject and to prepare them for
future modules such as Nuclear and High-Energy Particle Physics.

Module Learning

Outcomes
Jan) jall salall aladl) s A

describe the definition and interpretation of the wavefunction
and of operators in quantum mechanics;

discuss the origin of energy quantisation and quantum
tunnelling effects;

describe the general properties of the stationary states of
quantum particles confined to simple symmetric potentials;
perform calculations on wavefunctions, and solve the
Schrédinger equation for a range of problems;

Course Description

This module introduces the mathematical expression of the basic
principles of quantum mechanics and methods for finding solutions
of problems that permit straightforward mathematical analysis.
These solutions demonstrate many of the general features of the
subject and will be applied in subsequent modules in the Physics
programme.

Learning and Teaching Strategies

adal] 5 alell ilias) jind

Strategies

1-Develop methods and means of obtaining information
related to quantum mechanics
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2-Developing the student's personality to become a
constructive personality that possesses scientific dialogue.
3- Encourage students to request information from websites

and libraries.

Delivery Plan (Weekly Syllabus)
Bl o sl Zleiall

Material Covered

Week 1 Simple mathematical concepts

Week 2 Complex numbers, properties of allowed functions

Week 3 The reason for the failure of classical mechanics and the emergence of
gquantum mechanics

Week 4 Black body radiation, photoelectric effect, Compton effect

Week 5 Atomic models to describe the atom

Week 6 Heisenberg's imprecision principle

Week?7 | Basic principles of quantum mechanics

Week 8 Hermitian operator, the principle of superposition of states

Week 9 First exam

Week 10 | Bohr's principle of opposition, Heisenberg representation

Week 11 | Normative condition and regulation

Week 12 | Orthogonality condition and its applications in quantum mechanics

Week 13 The characteristic function and the characteristic value

Week 14 |The effect and the law of reciprocal arcs in quantum mechanics

Week 15 Second exam

Learning and Teaching Resources
u&,}).ﬁj\j ?M‘ J.JLAA

Text

Required
Texts

A S (3100 4o 2l g pladd) Gun alls s a8 eliilSin Slaesbas)

Introduction to quantum mechanics, David J. Griffiths, Prentice Hall
Inc., 1995

86




alal) il g Mad) alal) 3059
£l o) andd —  glad) A48 oy 4S5 daaly
L glgy sa o

Module Information

Z\Tp.u\‘)ﬂ\ 3alall &_ﬂA}SM

Module Title Prope“rtles of m.a terial Module Delivery
salall el A
Module Type BASIC
Module Code | UNI 1104 Theory
. Lab

ECT

CTS Credits | 8 Tutorial
SWL

(hr/sem) 100
Module Level | 1 Semester (s) offered 1
Administering . .

e e Physics College | Science
L Dr. Sufyan Hawas Humeedi e-mail | sufyanhawas@yahoo.com

Leader '
M(.)dule Leader’s Acad. Assist. Prof. MOdl.ll.e Le.ader s PhD.

Title Qualification
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
6 AV Al 5ol 3 sall ae 28D

Prerequisite module Semester -
Co-requisites ) Semester i
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims

‘ The course is designed to aim at imparting a basic level appreciation
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Al salall Calaal

programme for the common man. After completing the course the
incumbent is able to the use the computer for basic purposes of preparing
his personnel/business letters, viewing information on Internet (the web),
sending mails, using internet banking services etc. This allows a common
man or housewife to be also a part of computer users list by making them
digitally literate. This would also aid the PC penetration program. This
helps the small business communities, housewives to maintain their small
account using the computers and enjoy in the world of Information
Technology.

Module Learning
Outcomes

gl ) alall alacll s e

Students completing this module will be able to: - Understand basic
computer terminology; - Identify components of a computer and
peripheral devices; - Perform the basic computer functions by using a
desktop or a laptop; - Develop an understanding of word processing
capabilities of a computer; - Understand the concept and usage of the
Internet and e-mails; - Use the acquired skills to pursue employment
opportunities; - Enhance their computer literacy.

Indicative Contents
Lals Y iy ginall

Analyze a complex computing problem and to apply principles of
computing and other relevant disciplines to identify solutions. Design,
implement, and evaluate a computing-based solution to meet a given set of
computing requirements in the context of the program's discipline.

Course Description

The areas that are covered in the fundamental Computer Course syllabus
include computer fundamentals, office productivity tools, internet and web
technologies, programming, database management systems, networking,
and cybersecurity.

Learning and Teaching Strategies

ol alal) ilias) i

Computer Strategies reserve the right to vary the description of the
Services at any time, however Computer Strategies shall inform the

Strategies Customer of such variations where Computer Strategies deems necessary
to do so and where reasonably practicable in the circumstances.
Student Workload (SWL)
sl ) Al Jaall
Structured SWL (h/sem)
. . Structured SWL (h/w)
I JSA Glall el ) \ .

Juadll Pl llall alaiiall ol jall Jeal 93 Lyl LRI il ol 3 6.2
Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 3.8
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Jeadll a L AE5al e ol all Jaall

e sand Callall aliiiall pe ol Hall Jaall

Total SWL (h/sem)
Juaill A Cllall ISl 53 Jaal)

100

Module Evaluation

3\73“\)&5\ salall e.i.m
Time ] Relevant Learning
(hr) Weight (Marks) |~ Week Due Outcome
_ Quizzes 3 5% (5)
Formative | w0
: Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm 2 20% (20)
e Exam
:ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)

ol e sl Ll

Material Covered
Week1 | Definition of computer
Week 2 | Central processing Unit (CPU), Read Only Memory (ROM)
Week 3 | Secondary Memory Unit
Week4 | Software
Week S | Task bar
Week 6 | How to create a new folder on the desktop
Week 7 | Erase the recycle bin and the way to restore the recycle bin to what it was
Week8 | Djsc players
Week 9 | Central processing Unit (CPU)
Week 10 | Computer properties
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Week 11

Types of computers according to the nature of their work

Week 12

Basic options when buying a computer

Week 13

Types of viruses and ways to prevent them

Week 14

Binary system

Week 15

Convert numbers from decimal to binary

Learning and Teaching Resources
L}u:\‘).lﬂ\j ej,_d‘ JJLAAA

Text

Available in the
Library?

Required
Texts

Computer Education — Learning and Teaching
Resources (2022)

No

Recommende

d Texts

No

Websites
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Module Information
:\:\u‘)ﬂ‘ 3aldll &"_ILA}X’.A

Module Title Material Physics Module Delivery

Module Type BAsIC

Module Code | PHY35028 Theory
ECTS Credits | 6 Lab
Tutorial

SWL

(hr/sem) 150
Module Level L UGII Semester (s) offered five
Administering . .

e e Physics College | Science
Module Prof. Dr. Najat Ahmed . : :

- Dr. 1 . .

Leader Dahham e-mail r.najat1970@tu.edu.iq
Module Leader’s Acad. rofessor Module Leader’s PL.D

Title p Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 4

Approval

Relation With Other Modules
6 AV Al 5ol 3 sall ae 28D

Prerequisite module | - Semester -

Co-requisites

module - Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salll u_Q\AA\

Module Aims \ This course aims to underpin modern technology and is also important
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Al all B3l ilaa] because it provides the physical realization of much fundamental physics.
This module aims to give the student a firm grounding in the traditional
areas of the subject but also to introduce some of the latest

This module will Conveying a general idea about solid-state physics and

the importance of this course for physics departments. The student is

acquainted with the crystal structure of solids and the types of bonds that

A2l 5oLl Al i y2e Conne.ct solid materials. Stude.nts are also given some skills about
experimental methods of x-ray diffraction.

Module Learning
Outcomes

the crystal structure of solids , the types of bonds that connect solid materials.
Students are also given some skills about experimental methods of x-ray
diffraction..

Indicative Contents
LaLa Y1 il sisall

This module will Conveying a general idea about solid-state physics and the
importance of this course for physics departments. The student is acquainted
Course Description | with the crystal structure of solids and the types of bonds that connect solid
materials. Students are also given some skills about experimental methods of x-
ray diffraction.

Learning and Teaching Strategies Kronig-

prbailly plasll bias) i Effectivi

1- The ability to express ideas clearly and confidently in speech.
2 - Analyzing, investigating and collecting information in a systematic and
scientific manner to establish facts and principles to solve the problem

Strategies 3 - Motivation to work and the ability to take initiative, identify
opportunities and put forward ideas and solutions.
4- Teamwork Work with confidence within the TEAMWORK group.
Student Workload (SWL)
luall e Al Jaadl
Structured SWL (h/sem)
el D AU oLl ol 2l (el 79 Structured SWL (h/w)

Lo sl Ul alatiall sl ol Jaal)

Unstructured SWL (h/sem)

ol Dl AU Al gl Jaal 71 Unstructured SWL (h/w)

Lo sad Ul alaiiall e ol )l Jaall

Total SWL (h/sem)

Juaill A Qllall IS ol al) Jesll 150

Delivery Plan (Weekly Syllabus)
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Week Subject Details

1%t Crystal structure: crystalline and amorphous materials - crystal formula for
solids - crystal structure - transition vectors in the crystal unit cell

2 Primary and non-primary cells and their types

3 crystal systems, crystal symmetry Characteristics and types of cubic meshes

4t filling fraction (packing fraction) of cubic lattice, crystal planes and their indics

5th Crystal directions - Zones of planes - the angle between two planes

gth Inter planer distance, position in the unit cel, simple crystal structure (cesium
chloride - sodium chloride - diamond — close packed structures)

2th Types of bonds: ionic bond — covalent bond - metallic bond van der Waals bond
- Hydrogen bond

gth Exam.

gth Classification of Solid, crystal lattice energy

10t Determination of Madelug Constant in one dimension, Determination of
Madelug Constant in three dimensions

11" | The Radius of atoms and ions, coordination number

12t Crystal Diffraction, X — rays photons, Electron Diffraction, Neutron Diffraction

13" | Bragg's law of diffraction, Examples of Bragg 's law.

14t Experimental methods for diffraction:1 - Laue method 2- Rotating Crystal
Method 3- Socialating-Crystal method 4- powder method

15t Exam.
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Learning and Teaching Resources
u.u“‘).lﬂ\j ?LL\M JJL;.AA

Text Available in the
: Library?
Required Solid State Physics, Dr. Yahya Nouri EI-Gammal
Texts 2000 yes

1- Solid State Physics, Part One, Dr. Moayad Gabriel
Youssef, 1989.
Recommend 2- I_n'groduction to solid state, Charles kittle.8™
ed Texts edition,2004 No
3-FUNDAMENTALS OF SOLID STATE
ENGINEERING, 2" Edition, Manijeh Razeghi , 2006.

Websites
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Module Information
4\...3.;»\)3” 3aldll uu}lu

Module Title Crystal Module Delivery
Module Type BAsIC
Module Code | PHY36134 Theory
ECTS Credits | 6 Lab
Tutorial
SWL
(hr/sem) 150
Module Level L UGl Semester (s) offered six
Administering . .
e e Physics College | Science
Module Prof. Dr. Najat Ahmed . : :
- Dr. 1 . .
Leader Dahham e-mail r.najat1970@tu.edu.iq
Module Leader’s Acad. Module Leader’s
- Professor A Ph.D.
Title Qualification
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail
Review Committee Version Number | 4
Approval
Relation With Other Modules
AV Al 5ol 3 sall ae 28D
Prerequisite module | - Semester -

Co-requisites
module

- Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description

)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims
L)yl 3alal) Calaaf

This course aims to deliver a general idea about the substance of crystals
and the importance of this course for the departments of physics. The
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student is also introduced to the reciprocal lattice, Lattice Dynamics and
crystal defects

Module Learning
Outcomes

gl ) oLl alacl s e

This module will:

1. State Laue equation and the relation with reciprocal lattice

2.describe the features of the vibrations of monatomic and of diatomic linear
chains and explain the significance of dispersion curves in three dimensions;
3. discuss the scattering of phonons, and in particular the occurrence of
Umklapp scattering of phonons.

4.Define the crystal defects

Indicative Contents
LaLa Y1 il sisall

The reciprocal lattice, Lattice Dynamics and crystal defects

Course Description

This module will explain reciprocal lattice and discuss particularly the
relationship between real space and reciprocal space and the representation of
elastic and inelastic scattering in both spaces. Both phonons and electrons are
profoundly influenced by the crystal structure in which they propagate. And
explain the vibrational excitations of the crystal lattice (phonons). The last
section of this module considers crystal defects

Learning and Teaching Strategies

alail) g alail) Cilon il i

1- The ability to express ideas clearly and confidently in speech.
2 - Analyzing, investigating and collecting information in a systematic and
scientific manner to establish facts and principles to solve the problem

Strategies 3 - Motivation to work and the ability to take initiative, identify
opportunities and put forward ideas and solutions.
4- Teamwork Work with confidence within the TEAMWORK group.
Student Workload (SWL)
luall =) Al Jaall
Structured SWL (h/sem)
I Structured SWL (h/w)
Juadll D& lUall JBial] gl al) Jaal Cl ol el
Unstructured SWL (h/sem) 71 Unstructured SWL (h/w)
duadl) A Qlall alaiiall ye ol Hall Jaal) e sand calldall alaiiall e ol 5ol Jaall
Total SWL (h/sem) 150

Gl & LR IS a3l Sl

Delivery Plan (Weekly Syllabus)

Week

Subject Details

1t Laue Derivation of Amplitude of Scattered Wave, Reciprocal lattice

an

How to draw (build) a Reciprocal lattice Reciprocal lattice vectors , Calculate
the interplanar distance dni for a cubic system using the Reciprocal lattice idea.
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Finding the axes of the lattice of a simple cube (SC) using the idea of a
Reciprocal lattice , The diffraction condition , Equivalence of Bragg and Laue

3rd
conditions.

ath Geometrical construction of the Ewald (reflection ball) the Ewald ball, Brillouin
Zones, Geometrical structure factor
Calculating the Geometric Structure Factor of a Simple Cubic Lattice (SC),

5th Calculating the geometrical composition factor of a body centered cubic lattice
(BCC), Calculate the composition factor for a face centered cubic lattice (FCC)

6th Lattice Dynamics, Quantum of lattice vibrations, Inelastic scattering of photons
by phonons, Inelastic scattering of neutrons by phonons

2th Vibrational modes of linear monoatomic lattice, The velocity of the wave
motion, Phase velocity and group velocity of a monoatomic linear lattice

gth Exam.

gth Vibrational modes of diatomic linear lattice, Acoustical branch for linear
diatomic lattice, Optical branch for linear diatomic lattice.

10t Crystal Defects, Types of crystal defects, Point defects -types of Point defects

11" | Calculate the number of Schottky voids generated by thermal excitation

12" | Calculate the number of Frenkel defects and their concentration in a crystal

13t Line defects

14" | Surface defects and volumetric defects

15t Exam.

Learning and Teaching Resources
u.uﬂ).lﬁ\j ?l’-.d‘ ).JLLAA
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Text Available in the
Library?
Required Solid State Physics, Dr. Yahya Nouri EI-Gammal
Texts 2000 yes

3- Solid State Physics, Part One, Dr. Moayad Gabriel
Youssef, 1989.
Recommend 4- I_n'groduction to solid state, Charles kittle.8™
ed Texts edition,2004 No
3-FUNDAMENTALS OF SOLID STATE
ENGINEERING, 2" Edition, Manijeh Razeghi , 2006.

Websites
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Module Information
4\...3.;»\)3” 3aldll uu}lu

Module Title Solid State Physics  (Advanced) Module Delivery

Module Type BAsIC

Module Code | PHY48144 Theory
ECTS Credits | 6 Lab
Tutorial

SWL

(hr/sem) 150
Module Level Ll UGII Semester (s) offered eight
Administering . .

e e Physics College | Science
Module Prof. Dr. Najat Ahmed . : :

- Dr. 1 . .

Leader Dahham e-mail r.najat1970@tu.edu.iq
Module Leader’s Acad. Professor Module Leader’s Ph.D

Title Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 2

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module | - Semester -

Co-requisites

- Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ sall) u_Q\AA\

Module Aims This course aims to introduce students to the theory of The band theory of
Al yall salall Calaa) solids, semiconductors, superconductors, and nanophysics.
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Module Learning
Outcomes

gl ) ol alal s e

1. explain qualitatively band theory and the concepts of Brillouin zone,
density of states, Fermi energy, effective mass and holes;

2.use the nearly free electron model to account for the occurrence of
energy gaps at the Brillouin zone edges, and the consequent.

3. behavior of the group velocity and effective mass of the

electrons;

4 state Bloch's theorem, and sketch E-k diagrams;

5. describe acceptors, donors and the basic optical transitions in
semiconductors;

6. distinguish between extrinsic and intrinsic properties of
semiconductors;

7. explain Superconductivity theory and Applications of superconducting
materials

8. state the concept of nanotechnology and Nanotechnology applications,
in the industrial, medical and military fields

Indicative Contents
Lals Y iy ginall

The band theory of solids, semiconductors, superconductors, and
nanophysics.

Course Description

This module will explain the band theory of solids, Energy Levels and Energy
Bands , semiconductors, superconductors, and nanophysics.

Learning and Teaching Strategies

ol olal) ilias) i

Strategies

1-Develop methods and means of obtaining information related to Solid
State Physics (Advanced)

2-Developing the student's personality to become a constructive
personality that possesses scientific dialogue.

3- Encourage students to request information from websites and libraries.
4.To retrieve the information he studied accurately and verify it practically.
5- To take note of the physical terms with their implications.

Student Workload (SWL)
Callall a5l Jaal

Structured SWL (h/sem)
Suadll P& ClUall el gl 3l) Jaal 94

Structured SWL (h/w)
Lo sl Ul Jaiial) a5l Janl)

Unstructured SWL (h/sem)
Guadll D& Ul liiall e asd ol Jaall 56

Unstructured SWL (h/w)
Lo aud Ul aliisall e s pall Jaall

Total SWL (h/sem)

150

100

Kronig-
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| il D3 llall KD ad 5l Jaal |

Delivery Plan (Weekly Syllabus)
Week Subject Details

1t The band theory of solids, Energy Levels and Energy Bands , Bloch function
Kronig-Penney model, Fermi surface, the velocity of electron Bloch

znd
Effective mass of an electron - Physical explanation of effective mass
Conductors, insulators and semiconductors - Some properties of

3 semiconductors - Interpretation of the properties of intrinsic semiconductors -
the gap

ath Concentration of current carriers in an intrinsic semiconductor, mobility of an
intrinsic semiconductor

gth The doped semiconductors - donor impurities - acceptor impurities - thermal
ionization of donors and acceptors

6t Electrical conductivity of doped semiconductors at low temperatures

7% | p-njunction

gth Exam.
Superconductivity, Features of high-temperature critical superconducting

gth materials, Applications of superconducting materials, Critical Temperature,
transition(Critical) Magnetic Field, Meissner Effect.

10" | Superconductivity Theory , Penetration Depth.
Nano physics, introduction, concept of nanotechnology ,history of

11" | nanotechnology, terminology of nanotechnology, Methods for preparing
nanomaterials, properties of nanomaterials.
shapes of nanomaterials: Classification of nanomaterials shape , The most

12t important nanomaterials shape: Nanospheres, nanotubes, nanowires,
guantum dots, nanofibers, bucky balls
devices and scientific techniques used to examine and study the properties of

13" | nanomaterials: atomic force microscope AFM, scanning electron microscope
SEM, transmission electron microscope TEM

14" | Nanotechnology applications, nanoparticle terms, Nanotechnology Criticisms.
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15t Exam.
Learning and Teaching Resources
uaa:\)dﬂ\j ej,_d‘ JJLAAA
Text Available in the
Library?
Required Solid State Physics, Part One and Part Two, Dr. Moayad
Texts Gabriel Youssef, 1989. yes
5- Introduction to solid state, Charles kittle

Recommend | 3-FUNDAMENTALS OF SOLID STATE N
ed Texts ENGINEERING, 2" Edition, Manijeh Razeghi , 2006. ©
Websites
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Module Information
:\:\u‘)ﬂ‘ 3aldll &"_ILA}X’.A

Module Title Solid State Physics Module Delivery

Module Type BAsIC

Module Code | PHY47138 Theory
ECTS Credits | 6 Lab
Tutorial

SWL

(hr/sem) 150
Module Level L UGII Semester (s) offered seven
Administering . .

e e Physics College | Science
Module Prof. Dr. Najat Ahmed . : :

- Dr. 1 . .

Leader Dahham e-mail r.najat1970@tu.edu.iq

Module Leader’s Acad. Module Leader’s
. Professor PR Ph.D.

Title Qualification
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 2

Approval

Relation With Other Modules
6 AV Al 5ol 3 sall ae 28D

Prerequisite module | - Semester -

Co-requisites

module - Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salll u_Q\AA\

Module Aims \ This course aims to introduce the student to the thermal properties of solid
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Al salall Calaal

materials and the electrical properties represented by the classical and
quantitative theories of the free electron

Module Learning
Outcomes

gl oLl alacll s jie

1 - the student devise solutions and explanations for physical phenomena,
with some modernity and creativity.

2 - The student's knowledge of the concept of theoretical physics and its
practical analysis.

3 - The student should design a plan to study the physical vocabulary in a
new way

4- Enabling students to analyze reality and phenomena from a physical
perspective.

Indicative Contents
LaLa Y1 il sisall

thermal properties of solid materials and the electrical properties
represented by the classical and quantitative theories of the free electron

Course Description

Thermal properties of solids represented by the classical theory of specific
heat, Einstein's theory of specific heat, Debye's theory of specific heat and
electrical properties represented by the classical theory of the free
electron, the quantum theory of the free electron

Learning and Teaching Strategies

axlxl ”\jeld\a\_);_ﬂ\)im\

Strategies

The learning and teaching strategy is designed to:

1- To classify the needs for the development of theoretical and practical
reality in solid state physics.

2- To get used to practicing the rules he learned in his speech, actions, and
interpretation of physical phenomena

3- To positively criticize improper uses in devices of physical origin

4- To retrieve the information he studied accurately and verify it
practically.

5- To take note of the physical terms with their implications.

Student Workload (SWL)
a5l Jeal

Structured SWL (h/sem)
Juaill PIA Gallall aliiall gl jall Jaall 94

Structured SWL (h/w)
Lo saul calldall altiall sl yal) Jaal)

Unstructured SWL (h/sem)
Juaill P& Gllall laiiall pe ol all Jasll 56

Unstructured SWL (h/w)
Lo sal Ul alatiall je ol ol Jaall

Total SWL (h/sem)

Gl A& QIR IS a3l S

150

Delivery Plan (Weekly Syllabus)
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Week Subject Details

1t Thermal Properties of solids, Specific Heat capacity of solids, Classical model of lattice
energy.

2 Einstain's model of the specific heat, Debye model of the specific heat.

3 Thermal conductivity, Normal processes and Umklapp process.

ath The classical theory of a free electron in a metal, metal, valence electrons and conduction
electrons, typical properties of metals.

gth Classical Velocity Distribution (Maxwell-Boltzmann Distribution), Drude's Theory for
Metals, Electrostatic Conductivity

6t Specific resistivity of metals, electronic thermal conductivity, Lorentz model.

7t Hall effect, magnetic resistance, failures of classical models for metals.

gth Exam.

gL Quantum theory of free electrons, Bose Einstein statistics.

10" | Fermi-Dirac statistic, Energy levels of a free electron gas in one dimension.
Density of states for a free electron gas in one dimension, energy levels for a free electron

11" | gas in three dimensions, Density of states for a free electron gas in three dimensions,
Sommerfeld's ideas of free electrons.
Dependence of Fermi energy on temperature, kinetic energy of a free electron gas in three

12t dimensions, Electronic specific heat, electronic gas pressure, Somerfield electrical
conductivity model.

13th Somerfield model of thermal conductivity, electrical resistivity of metals, electrical
resistivity changes with temperature.

14t Electron motion in a magnetic field, cyclotron frequency, cyclotron resonance, failures of
the quantum free electron model.

15t Exam.
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Learning and Teaching Resources
u.n:ﬁ‘).lﬂ\j elz_d\ JJLAA

Text Available in the
Library?
Required Solid State Physics, Part One and Part Two, Dr. Moayad o
Texts Gabriel Youssef, 1989. y
6- Introduction to solid state, Charles kittle
Recommend | 3-FUNDAMENTALS OF SOLID STATE No
ed Texts ENGINEERING, 2" Edition, Manijeh Razeghi , 2006.
Websites
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Module Information
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) Electricity Lab. .
Module Title . Module Delivery
Al S yiisa
Module Level 1 Semester (s) offered [
Administering . .
Department Physics College Science
Module Leader Dr. Faleh L. Mater Al-]ashaa_lm & e-mail Faleh.l.mater@tu.edu.iq
A.t. Thuraya yarb sabri
Module Leader’s Acad. Module Leader’s
. Lecturer e . Ph.D.
Title Qualification

Module Aims, Learning Outcomes, Indicative Contents and Brief
Description
aiie Ciua s ae 430l Y Gl ginall g aledll il g 4 al) salall Calaal

The laboratory aims to train students to read laboratory electronic
devices in measuring electrical quantities, to examine faulty
electronic components, and to analyze electronic circuits related to
electrical capacity.

Moreover, The student will be able to:

Module Aims 1. Use the basic electronic equipment in the laboratory
Jaud all saldl Calaad
2. Connects electronic components in simple electronic circuits

3. Knowledge of the specifications and features of electronic parts

4. Identify the applied circuits of some components and implement
them

If the student completes this course successfully, he will be
able to:

1- Calculating the voltage and current in DC circuits that
contain resistors, current sources, voltage sources and non-
Module Learning independent voltage and current sources

Outcomes A 2- Calculating the voltage and current to connect the
4aul ) salall alaill s )3 | resistors in series or in parallel.

A3- Calculating the power consumed by the circuit, the power
drawn from the source, and the maximum power transmitted
to the load

A4- Calculating DC gain and operating point for operational
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amplifier circuits
A 5- Calculating the charging and discharging of capacitors and
inductors in direct current circuits

Course Description

This module introduces electrical phenomena in nature, Calculating
the voltage and current, Calculating the charging and
discharging of capacitors and inductors in direct current
circuits.

Learning and Teaching Strategies

bl 5 abeil] ilias) i

1-Develop methods and means of obtaining information
related to Electricity.

2-Developing the student's personality to become a
constructive personality that possesses scientific dialogue.

3- Encourage students to request information from websites
and libraries.

4- Work with confidence within the TEAMWORK group

Strategi

S 5- Following up scientific developments in methods of studying
and installing electrical circuits
6- Motivation over passion for initiative, identifying
opportunities and developing ideas and solutions.
7- Participation in various dialogues through quick seminars
offered by public universities.
8 - Participation in national scientific conferences.

Delivery Plan (Weekly Syllabus)
@A’J‘J Lﬁ)ﬂéﬂ\ ‘;cj.}u‘!\ G\.@.’\.«J\
Material Covered
Week 1

Introducing the student to the electrical laboratory - explaining public safety

Week 2 Explanation of the graphs and the important units in the graph and the scale of

the graph

Wweek3 | Explanation of the use of measuring devices related to electrical voltage -

currents - resistors

Week 4

Electrical resistance experiment

Week 5

fulfillment of Ohm's law
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Week 6 . . .
Daily exam and discussion reports
Week 7
Monthly exam
Week 8 . . . .
Connect electrical resistors in series
Week 9 . . .
Connect electrical resistors in parallel
Week 10 ) . . .
Connecting mixed electrical resistors
Week 11 | Djscussion reports
Week 12 .
Daily exam
Week 13 L .
Reviewing weekly reports with students
Week 14 . .
Review all experiments before the monthly exam
Week 15 | Monthly exam
Learning and Teaching Resources
w_)imj eja_d\ JJLLAA
Text
ol sl Ao mladl saallae oo/ ddalinal) g Al sl o) -1
2000 ,Jua sall, ALkl g
Redauired 1990 7Aubiliiall g Al 1417, AW AU Gl 3 -2
T:g:slre 3-William H. Hayt,”Engineering lectromagnatics”6™ edition, 2001.
4-R.A.Serway,J.W.Jewett,”physics for Scintists and Engineering,6™ edition,
Thomson Books,2004.
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Module Information
Z_w\)ﬂ\ 3alall QLQ}SM

Magnetism Lab.

Module Title Module Deliver
Ablind) i ’
Module Level 1 Semester (s) offered 2
Administering . .
Department Physics College Science
Dr. Faleh L. Mater Al-Jashaam & .
Module Leader ) _ e-mail | Faleh.l.mater@tu.edu.iq
A.t. Thuraya Yarb Sabri
Module Leader’s Acad. Lecturer Module Leader’s Ph.D
Title u Qualification o

Module Aims, Learning Outcomes, Indicative Contents and Brief

hiag

Description
e Aol Y iy sisall g aledll il 5 4l jall 3alall Calaa

Module Aims
Al all 3oLl Caloaf

The laboratory aims to train students to read laboratory electronic
devices in measuring electrical quantities, to examine faulty
electronic components, and to analyze electronic circuits related to
electrical capacity.

Moreover, The student will be able to:

1. Use the basic Magnetism equipment in the laboratory

2. Connects electronic components in simple electronic circuits with
coils.

3. Knowledge of the specifications and features of electronic parts

4. Identify the applied circuits of some components and implement
them

Module Learning

Outcomes
Al Al salall aladl) il A

If the student completes this course successfully, he will be
able to:

1- Calculating the self-inductance of a coil with an AC voltage
source

2- Calculating the voltage and current to connect the resistors
in series or in parallel with coils.

3- Metric bridge experiment
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4- Series Resonance circuits.

Course Description

This module introduces Magnetism phenomena in nature, find
the self-inductance of a coil with an AC voltage source,
Calculating the charging and discharging of capacitors and
inductors in direct current circuits. Achieve discharge of a
charged capacitor and calculate its time constant.

Learning and Teaching Strategies

szl g alal) Cilaas) i)

Strategies

1-Develop methods and means of obtaining information
related to Magnetism.

2-Developing the student's personality to become a
constructive personality that possesses scientific dialogue.

3- Encourage students to request information from websites
and libraries.

4- Work with confidence within the TEAMWORK group

5- Following up scientific developments in methods of studying
and installing electrical and Magnetism circuits

6- Motivation over passion for initiative, identifying
opportunities and developing ideas and solutions.

7- Participation in various dialogues through quick seminars
offered by public universities.

8 - Participation in national scientific conferences.

Delivery Plan (Weekly Syllabus)
b e s zlgiall

Material Covered

Week 1 Introducing the student to the Magnetism laboratory - explaining public safety

Week 2 Explanation of the graphs and the important units in the graph and the scale of

the graph

week3 | Explanation of the use of measuring devices related to electrical voltage -

currents - resistors

Week 4

Metric bridge experiment
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Week 5 . . . o

Achieve discharge of a charged capacitor and calculate its time constant
Week 6 . . .

Daily exam and discussion reports
Week 7

Monthly exam
Week 8

find the self-inductance of a coil with an AC voltage source

Week 9 Find the capacitive reactance of a capacitor in the presence of an AC voltage

source

Week 10 . o
Series Resonanace circuits

Week 11 | Dijscussion reports

Week 12 .
Daily exam
Week 13 L. .
Reviewing weekly reports with students
Week 14

Review all experiments before the monthly exam

Week 15 | Monthly exam

Learning and Teaching Resources
w_)imj eja_d\ JJLLAA

Text

Sl Gasl) e mladl saallae a7 Apadalinal) g 43l <l cilbsulad -1
2000 S sall, Akl 9
1990 " sublinal) g 4l <17, AWAY AU Glta 3 -2
3-William H. Hayt,”Engineering lectromagnatics”6™ edition, 2001.

4-R.A.Serway,J.W.Jewett,”physics for Scintists and Engineering,6™ edition,
Thomson Books,2004.

Required
Texts
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Module Information
Z\T)M\‘)JJ\ 3alall &_ﬂA}SM

Module Title Medical Biophysics Module Delivery

Module Type BASIC

Module Code | PHY48048- Optional 11 Theory
. Lab
ECTS Credit
recits 4 Tutorial

SWL

(hr/sem) 100
Module Level L 4 Semester (s) offered 2
Administering . .

e e Physics College | Science
Module Dr. Hussein Sh. Abed e-mail | Hussein.s.abed@tu.edu.ig
Leader
Module Leader’s Acad. Lecture Module Leader’s Ph.D
Title Qualification o
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

Review Committee Version Number | 1.0

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module | - Semester -

Co-requisites

- Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_al..a}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims ‘ In this module we will review in detail several important modern physical
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science concepts, models, laws, tools and techniques that can be applied to
addressing real biological questions, with a thorough discussion of the
underlying physics.

Physical science methods historically have been key to providing enormous
breakthroughs in our understanding of fundamental biology - stemming
from the early development of optical microscopy in understanding the
cellular nature of life, through to complex structural biology techniques to
elucidate the shape of vital biomolecules including proteins and DNA.

In the first half of this module we will introduce the key biological
macromolecules, the forces that are involved in maintaining their structure
and how structure is determined. We will next discuss key physical science
developments that have involved methods to study single cells in their
native context, single- molecule biophysical methods that permit dynamic
and mechanistic information to be extracted with unprecedented precision,
and ground-breaking developments in areas of super-resolution imaging
and biosensing.

In the second half of the module we will discuss tools and techniques that,
broadly, permit the detection and characterization of biological material
using non-visible electromagnetic radiation, and methods used to
manipulate and quantify biological forces, with particular emphasis
throughout placed on real applications. Examples of such tools discussed
include electron microscopy, nuclear magnetic resonance spectroscopy and
atomic force microscopy. We will also discuss optical and magnetic
tweezers for single biological molecule manipulation, ion channel
measurements in living cells and core physics concepts of fundamental
biological processes which are interrogated using these modern
instruments.

Lectures will focus on both the core concepts of biophysics tools and
techniques and on real research applications, including ‘guest’ lectures
given by expert researchers in several different specific areas of biophysics,
in addition to core lectures. Lecture material will be available to download
on the VLE, and lectures will include worked-through problem solving and
active discussion sessions and so physical attendance at the lectures is
strongly encouraged.

Module Learning
Outcomes

Al all salall aladl) il A

Medical Biophysics is a multi-disciplinary field that encompasses the
applications of physics, engineering, and mathematics to quantitative
studies of biological and physiological processes. The long-range mission is
to develop novel or improved diagnostics and therapeutics for a wide
range of human illnesses, including cardiovascular disease and cancer. We
believe that this goal is best achieved through interdisciplinary learning
and collaborative research that crosses the traditional boundaries of
scientific and medical disciplines. The module will focus on a number of
concepts, models, laws, tools and techniques of physical science that
underpin biophysical methods. It will address a broad range of challenging
biological questions. During this module students will:
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e Comprehend the use of physical concepts and laws to produce
models of biological systems, and quantitatively analyse these
models.

o Critically analyse the validity of assumptions made in these models
and assess their impact on the validity of the results.

e Understand the physical basis of experimental techniques used to
study the biological systems introduced and explain the key results.

e Assess the key features and biological significance of the systems
introduced.

e Demonstrate an understanding of the key physical principles behind
several important biological processes underpinning living matter.

e Apply modern biophysical tools and techniques to real applications.

Indicative Contents
Lals Y iy ginall

The lecture course will discuss the scope of modern biophysics, and
introduce students to the fundamentals of chemical bonding, and the
structure and function of biological molecules including sugars, lipids,
proteins, nucleic acids and molecular machines. Biophysical techniques
including optical spectroscopy, dynamic light scattering, fluorescence
spectroscopy and the basics of light microscopy will then be discussed in
detail. Insights into single-molecule imaging and spectroscopy will then be
provided before a series of lectures on super-resolution approaches. Next,
students will encounter techniques which use non-optical waves in their
mode of operation, including electron microscopy, X-ray spectroscopy and
nuclear magnetic resonance spectroscopy. Experimental techniques which
rely on forces, including atomic force microscopy and optical tweezers will
then be discussed in detail. Complementary and emerging experimental
techniques will also be presented, as well as detailed analysis of molecular
dynamics simulations. The lecture course will also include revision of the
course material and guest research lectures from specialists in the field.
Examples of guest research lectures include, but are not limited to: Digital
Holographic Microscopy, Biofilms, Biophotonics and Raman Spectroscopy.

Course Description

Interdisciplinary biophysical course is at the forefront of modern science,
emerging as a prime area in industry and academia. Key to recent advances
has been the development of pioneering experimental techniques and
advanced theoretical/modelling approaches capable of assessing the
nanoscale dynamics of nature’s biomolecules. This modern armoury of the
physicist constitutes a powerful toolbox which can be used to tackle a
multitude of open questions related to our understanding of human life
and disease. In this module we will cover an exciting array of experimental
and theoretical tools from modern biophysics, addressing their purpose,
instrumentation, underlying physics, limitations and applications. We will
study analysis methods used in research labs around the world and
showcase their application to current research activities.

Learning and Teaching Strategies

alail) g alail) Cilon il i
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Separate goals are defined for both research and teaching within the department
over the next 3-5 years: A. The four key research strategies are to: 1. Increase

Strategies Departmental cohesion and identity 2. Build research capacity through
recruitment in key areas of strength 3. Increase collaborative funding and
industrial partnerships.

Student Workload (SWL)
cllall _al Al Jasll
Structured SWL (h/sem)
g Structured SWL (h/w)
Juail) A& Ul il asd 5l Jall 93 eyl ULl i ol ) e 6.2
Unstructured SWL (h/sem)
.y . Unstructured SWL (h/w)

Juaill DA Ul alainall pe asd 5l Jaall 57 Lyl Ll 51y o 52 e 3.8

Total SWL (h/sem) 150

Jumill A llall IS ol al) Jesll

Module Evaluation
d) Hall 3alal) e.\.m
Time . Relevant Learning
(hr) Weight (Marks) Week Due Outcome
) Quizzes 3 5% (5)
z:::;::;‘;i Assignments 2 5% (5)
t Lab 6 15% (15)
Tut. 2 5% (5)

Summativ | Midterm 2 20% (20)

e Exam

:ssessmen Final Exam 3 50% (50)

100% (100

Total assessment Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)i':ﬂ\ (= s GL@.&A\

Material Covered

Week 1 | physical Foundations of Biophysics / Molecular Biophysics
Week2 | Cellular Biophysics /Basic Biophysical Techniques
Week 3

Biostatistics & Computer Fundamentals
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Week4 | Membrane Biophysics

Week 5 | physiological Biophysics

Week 6 | |mmunology

Week 7 | Bjoinformatics & Structural Biology

Week 8 | Radiation Biophysics

Week 9 | Medical Biophysics

Week 10 | Optical Techniques

Week 11 | Hydrodyanamic Techniques

Week 12 | practical’s based Molecular Biophysics

Week 13 | Membrane Biophysics

Week 14 |\olecular Biology

Week 15 | physiological Biophysics

Learning and Teaching Resources
U"‘:’Jﬂ\j eja_d\ JJL&.AA

Text

Available in the
Library?

Required
Texts

Leake MC: Biophysics: tools and techniques (CRC Press, 1st Ed,
2016)

Leake MC: Single-Molecule Cellular Biophysics (CUP, 1st Ed,
2013)

Alberts A et al: Molecular Biology of the Cell (Garland Science,
6th Ed, 2014)

No

Recommende
d Texts

Molecular & Cellular Biology, D Roberties,

Biophysical Aspects of Transmembrane signaling, Sandor D
(2005), Springer

Biophysics, Vasant Pattabhi, Gautam (2002), Narosa
Biomembrane structure and Function, Chapman D.
Introduction to Biological Membrane, Jain R K

Biophysics, Hopp, Lohman, Mark and Ziegler

Advances in Biophysics, Vol 18, 15 3.5 Molecular and Cellular
Biophysics, Meyer B Jackson (2006), Cambridge)

Text Book of Physiology, Guyton & Hall, 11th Ed. 2006

No

Websites

http://www.phas.ubc.ca/~jrottler/phys305.html. Homework assignments
will be posted on the webpage and will be distributed in class. Watch for

updates.
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Module Information
Z\Tp.u\‘)ﬂ\ 3alall &_ﬂA}SM

Module Title Digital electronics Module Delivery

Module Type BASIC

Module Code | PHY?24021 Theory
. Lab
ECTS Credit
recits 6 Tutorial

SWL

(hr/sem) 150
Module Level L 4 Semester (s) offered 1
Administering . .

e e Physics College | Science
Module . . . .

Dr. Hussein Sh. Abed e-mail | Hussein.s.abed@tu.edu.ig

Leader
M(.)dule Leader’s Acad. Lecture MOdl.ll.e Le.ader S Ph.D.

Title Qualification
Module Tutor | None e-mail | None
Peer Reviewer Name e-mail

B O ) Version Number | 1.0

Approval

Relation With Other Modules
AV Al 5ol 3 sall ae 28D

Prerequisite module | - Semester -

Co-requisites

- Semester -
module

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
)@M g_q.;A} CA‘UALAJY\ g_ab}.\;.oj\j e.Lul\ c.sLuj mbﬂ\ salall u_Q\AA\

Module Aims ‘ This module aims to provide students with knowledge of:
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Al salall Calaal

= A knowledge of basic design methods for combinational and sequential
logic circuits.

= An understanding of number systems such as binary, hexadecimal, BCD

= A knowledge of the laws of Boolean algebra.

Module Learning
Outcomes

Aol Hall 3alall aladl) s 3

A. Understand the capabilities of synchronous digital systems.

B. Apply the theoretical knowledge to the design of a stable and robust
digital system.

C. Acquire the experience and practical skills in building and debugging
digital systems.

Indicative Contents
LaLa Y1 il sisall

This module is delivered through lectures and tutorials.

Problems are embedded within lectures and knowledge of the lecture
material is tested by weekly homework delivered on the web-based
system.

Students will use the knowledge developed in the Laboratories included in
the Experimental Skills module.

Course Description

Digital electronics is the study of electronic circuits that are used to process
and control digital signals. In contrast to analog electronics, where
information is represented by a continuously varying voltage, digital
signals are represented by two discrete voltages or logic levels.

Learning and Teaching Strategies

ol alal) ilias) jiud

This course provides an introduction to the control of engineering systems using
microprocessors, sensors and actuators. Within this context it introduces the
fundamentals of combinational logic, Boolean algebra, digital arithmetic,
sequential logic, and microprocessor instruction set architecture and 1/0.
Learning opportunities include: online presentations with integrated practice

Strategies exercises; tutorials in which small teams work together to explore, discuss,
analyse and explain digital electronic circuits; and practicals in which theory is
put to useful application. The course is designed to be one of the first
undertaken by new students in electrical and electronic engineering such that its
successful completion will provide the necessary foundation for more specialist
learning in digital microelectronics and computer engineering.

Student Workload (SWL)
alUall il jall Jasl)

Structured SWL (h/sem)

I~ Structured SWL (h/w)
Jeaill DA lall alziiall ol 5l Jaal) 93 eyl ) il o 4 6.2
Unstructured SWL (h/sem)

. . . Unstructured SWL (h/w)

> \ 1 jall Jaal)

Jeail) P& lUall Aliiiall e s jall Jaal 57 iyl Ll 55y sl Jan 3.8

Total SWL (h/sem) 150

Jeadll DA llall IS jal) Jeal)
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Module Evaluation

ol al) Balal) gl
Time ] Relevant Learning
(hr) Weight (Marks) | Week Due Outcome
. Quizzes 3 5% (5)
A w——YC
: Lab 6 15% (15)
Tut. 2 5% (5)
Summativ | Midterm 2 20% (20)
e Exam
i[ssessmen Final Exam 3 50% (50)
100% (100
Total assessment Marks)

Delivery Plan (Weekly Syllabus)
@bl o ) mleiall

Material Covered

Week1 | |ntroduction / Logic gates and boolean algebra
Week2 | | ogic minimisation

Week 3 | Binary adders

Week4 | Multilevel logic and hazards

Week 5 | Beyond simple logic gates

Week 6 | Introduction to hardware practical classes
Week 7 | |ntroduction, latches and flip-flops

Week 8 | Flip-flop applications

Week 9 | Synchronous state machines 1

Week 10 | Synchronous state machines 2

Week 11 | Fyrther considerations

Week 12 | |ntroduction to processor architecture

Week 13 | Electronics, devices and circuits - underlying concepts
Week 14

Transistors and gates
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Week 15 | |nterfacing to the analogue world

Learning and Teaching Resources
u,u:x‘).lﬂ\j ?Lz_d\ ‘)JL».AA

Text Available in the
Library?
David Harris and Sarah Harris, Digital Design and Computer
Architecture, Elsevier, Second Edition (2013). The full text of this
book is available electronically from the University of Adelaide
Required Texts | Library. No
Lecture slides, tutorial questions, practical instructions, practice
questions, worked solutions, and other supporting materials are
available on the course web site.
1. Fundamental of Digital Circuits, A. Anand Kumar, PHI.
2. Digital Logic Design, Morries Mano, PHI.
3. Modern Digital Electronics, 2nd Edition, R.P. Jain. Tata Mc
Recommended | Graw Hill Company Limited. N
Texts 4. Digital circuits and design,4th editionn,S. Salivahanan& S. ©
Arivazhagan,Vikas Publising House Pvt. Ltd.
5. Digital Electronics and integrated circuits, 2nd edition, Soumitra
Kr. Mandal, Mc Graw Hill Company.
= all announcements
= lectures slides, practice and tutorial questions, practical instructions,
and other resources
R = online quizzes

communication of marks using the gradebook
a discussion board for course-related discussion
lecture recordings and key-concept videos

Syllabus of Modern Physics (CL.) Dr. Sukaina Iskandar Yusuf
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Level: UGII Semester: Four

Module Aims

Make the student able to understand atomic models, particle and wave duality, the photoelectric
phenomenon, Einstein's equation for x-rays and their source, and a simple idea of quantum
mechanics and the principle of imprecision thereof.

The following skills objectives are related to the course.
1 - The ability to interpret the particle characteristics of waves
2 - relying on one's own abilities to solve all issues related to basic concepts.

3 - Understand the difference between quantum numbers.

Course Description

1-Understand the atomic structure of matter.
2-Interpretation of the special theory of relativity.
3-Explain the dual behavior of particles.

4 -Understand the electronic structure of atoms with multiple electrons.

Week Subject Details

Special Theory of Relativity
Introduction, The Michelson-Morley Experiment, Time Dilation, Examplel,2, Length

st
1 contraction, Examplel,2, Home Works.

2"d | The Lorentz Transformation, The inverse Lorentz transformations, Velocity addition.

Relativistic Mass, Relativistic Momentum, Examplel, Relativistic Force, Example2,
34 | Relativistic Energy, Relationship between Energy and Momentum, Electron-volt,
Example3, Home Works.

X-Ray

th
4 Introduction, Wave Length of X-Ray, X-Ray generation, X-Ray Spectrum, X — ray
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Reaction With Matter, X-Ray Diffraction.

X-ray diffraction by crystalline powder, X-ray refraction, X-ray reflection from a

th

2 diffraction grating, X-ray absorption coefficients.

6™ | Monthly Exam.

7th X-ray absorption methods, Determine the distance between the atomic levels of a
crystal of the salt, Examplel,2,3, Home Works .

Molecular Physics

gth Molecular structure, Bonds Formed, Electrons Sharing, Molecular rotation and
vibration, Molecular Rotation Energy, Examplel, Molecular Vibration Energy,
Example2.
Molecular Spectra, Rotational spectra, Examplel, Vibrational spectra,

oth Solid State Physics
Crystalline and Amorphous Solid, Types of crystalline solids

10t | The quantum numbers, Energy levels and energy bands, Fermi energy.

Nuclear conversions

17t Introduction, Charge and Mass, Examplel, Size and Structure of Nuclei, Nuclear
Stability, Nuclear Spin and Magnetic Moment, Nuclear Magnetic Resonance and
Magnetic Resonance Imaging.

1ot Binding Energy and Nuclear Forces, Nuclear Models(Liquid-Drop Model,Independent-
Particle Model, Collective Model)
Radioactive decay, Example2,3 Decay Processes (Alpha Decay, Beta Decay, Gamma

13" | Decay

14% | Carbon Dating , Natural Radioactivity (Four Radioactive Series).

15" | Monthly Exam

Syllabus of Atomic Physics (CL.) Dr. Sukaina Iskandar Yusuf
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Level: UGII Semester: Three

Module Aims

Make the student able to understand atomic models, particle and wave duality, The Quantum
Theory Of Light, The Particle Nature of Matter, and a simple idea of quantum mechanics and the
principle of imprecision thereof and Atomic Structure

The following skills objectives are related to the course.
1 - The ability to interpret the particle characteristics of waves
2 - relying on one's own abilities to solve all issues related to basic concepts.

3 - Understand the difference between quantum numbers.

Course Description

1-Understand the atomic structure of matter.
2-Interpretation of the special theory of relativity.
3-Explain the dual behavior of particles.

4 -Understand the electronic structure of atoms with multiple electrons.

Week Subject Details

The Quantum Theory Of Light
1t The nature of light and electromagnetic radiation, Thermal Radiation, Emission and
Absorption of Radiation, Blackbody radiation, Blackbody radiation Spectrum.

Wien’s distribution law, Rayleigh-Jeans’ law, Home Work, Planck's Law of Radiation,
Derivation Wien’s law from Planck’s law , Derivation of Rayleigh-Jeans’ law from

nd
2 Planck’s law, Derivation of Stefan’s Law from
the Planck Distribution, Photoelectric Effect,
3rd Einstein's interpretation of photoelectric effect, Applications of Photoelectric effect,

Home Works,
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The Particle Nature of Matter

4th The Composition Of Atoms, Faraday's electrolysis experiment, Thomson's model of the
atom.

5th Rutherford’s Model of the Atom, Millikan’s Value of the Elementary Charge, Home
works.

6" | Monthly Exam.

7th The Bohr Atom, Spectral Series, Bohr’s Quantum Model of the Atom, Energy levels
and spectra.

8" | Atomic excitation: The Franck—Hertz Experiment, Bohr’s Correspondence Principle,

MATTER WAVES

gth De Broglie hypothesis, De Broglie wavelength, De Broglie wave velocity, Phase and
group velocities, The Heisenberg uncertainty principle, Electron diffraction, neutron
diffraction.

QUANTUM MECHANICS IN ONE DIMENSION

Introduction, Wave function for a free particle, Schrodinger equation: Time dependent

10t form, Schrodinger equation: steady-state form, The particle in a box: energy
quantization. Harmonic oscillator. The Harmonic oscillator: solution of Schrddinger's
equation, Home works
Expectation Values, Observable , Operators, Operator equation, Operator's properties,

11% | Example 1, Example2, Home works. Eigen value equation, Example 1, Example2,
Home works, Quantum Uncertainty and the Eigenvalue Property.

TUNNELING PHENOMENA

12% | The Square Barrier, Barrier Penetration: Some Applications, Field Emission, Ammonia
Inversion, Decay of Black Holes

13th Atomic Structure
Orbital Magnetism and the Normal Zeeman Effect, The Spinning electron,

14t The spin—orbit interaction and other magnetic effect, Exchange Symmetry and the
Exclusion Principle, The Periodic Table.

15" | Monthly Exam

Syllabus of Modern Physics (Lab.) Dr. Sukaina Iskandar Yusuf
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Level: UGII Semester: Four

Module Aims

Make the student able to understand atomic models, particle and wave duality, the photoelectric
phenomenon, Einstein's equation for x-rays and their source, and a simple idea of quantum
mechanics and the principle of imprecision thereof. The ability to explain the concepts of
modern physics.

The following skills objectives are related to the course.
1 - The ability to interpret the particle characteristics of waves
2 - relying on one's own abilities to solve all issues related to basic concepts.

3 - Understand the difference between quantum numbers.

Course Description
1. The link between theory and practical experiments.
2. Learn the scientific way of thinking.

3. Gaining enthusiasm, developing personality and social competence, and developing the
cooperative education process

4. Gaining the ability to summarize important ideas in the experiment and elaborate as needed.

5. Helping the student to differentiate between conclusions based on theoretical foundations or
practical experiments.

6. Acquisition of initial experience in the method of observation and the development and testing
of hypotheses.

7. Learn the correct way to write down experiences

Week Subject Details
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1%t | Introduction to the theory of x-rays
2" | Daily exam and discussion reports
3" | Explanation of the working principle of the x-ray generator
4" | Daily exam and discussion reports
5t | Continuous X-ray spectrum experiment
6" | Daily exam and discussion reports
7" | Field visit to laboratories in other colleges
8™ | Monthly exam.
oth | X-ray linear spectrometry experiment
10t | Daily exam and discussion reports
11t An experiment to study the intensity change of the K, and Kz lines with the anode
voltage
12t | Daily exam and discussion reports
13" | Determination the interfacial distances for NaCl and LiF crystals
14t | Experiment to find the permeability as a function of aluminum thickness
15" | Monthly Exam

Syllabus of Atomic Physics (Lab.) Dr. Sukaina Iskandar Yusuf
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Level: UGII Semester: Three

Module Aims

The ability to explain the concepts of modern physics. Acquisition of practical skills in analyzing
and estimating errors, and learn how to design an experiment and interpret the data, and make the
student able to understand atomic models, particle and wave duality, the photoelectric
phenomenon, Einstein's equation for x-rays and their source, and a simple idea of quantum
mechanics and the principle of imprecision thereof.

The following skills objectives are related to the course.
1 - The ability to interpret the particle characteristics of waves
2 - relying on one's own abilities to solve all issues related to basic concepts.

3 - Understand the difference between quantum numbers.

Course Description
1. The link between theory and practical experiments.
2. Learn the scientific way of thinking.

3. Gaining enthusiasm, developing personality and social competence, and developing the
cooperative education process

4. Gaining the ability to summarize important ideas in the experiment and elaborate as needed.

5. Helping the student to differentiate between conclusions based on theoretical foundations or
practical experiments.

6. Acquisition of initial experience in the method of observation and the development and testing
of hypotheses.

7. Learn the correct way to write down experiences

Week Subject Details
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1%t | Photoelectric effect experiment
2" | Daily exam and discussion reports
37 | Experiment with the visible spectrum of the hydrogen atom
4" | Daily exam and discussion reports
5t | Rydberg constant mapping experiment.
6" | Daily exam and discussion reports
7" | Field visit to laboratories in other colleges
8™ | Monthly exam.
9" | Frank-Hertz experiment
10t | Daily exam and discussion reports
11% | Schuster's method to find the specific charge of the electron e/m
12t | Daily exam and discussion reports
13" | Stefan Boltzmann's radiation law experiment
14™ | Electron diffraction experiment
15" | Monthly Exam
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Module Information sl all 3alall cila glaa

Module Title | General Astronomy Module Delivery
Module Type | Basic Class
Module Code | PHY12010 Lab.
ECTS Credits | 4 Tut.
SWL (hr/sem) | 64
Module Level 1 Semester (s) offered \ 2
Administering Department | Physics College Science
Module Leader \ Dr. Sahar Naji Rashid e-mail Sahar83@tu.edu.ig

Module Leader’s Acad. Title

Assistant Prof. Module Leader’s Qualification ‘ Ph.D.

Module Tutor |

e-mail

Peer Reviewer Name

e-mail

Review Committee Approval

Version Number \ 1.0

Relation With Other Modules

S AY L jall 3 gal) aa A83Nal)

Prerequisite module

None Semester -

Co-requisites module

- Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
it Chia g e ald Y cily giaal) g aleil) geilis g Al jall alal) Cilaa]

Module Aims
a,,\ubﬁ\ alall calaaf

Conveying a general idea about astronomy, the history of its inception, and
the importance of this course for students of the Department of Physics to
get acquainted with the most important names and astronomical phenomena
and how to apply physical laws in the astronomical aspect.

Module Learning

Outcomes
Al ) Balall alail) cila 3

For the student to know what this science is, its history and fields, and to
identify the relationship of applied sciences to this science. As well as
knowing how to make some simple astronomical calculations. Learn about
the most important components of space and astronomical phenomena and
their causes. And to take note of the astrophysical terms with their
implications.

Indicative Contents
ALl Y il giaall

Gain the ability to express ideas clearly and confidently in speech.
Teamwork Work with confidence within the TEAMWORK group. Analyze,
investigate and gather information systematically and scientifically to
establish facts and principles as a solution to a problem. Motivation to work
and the ability to take initiative, identify opportunities and develop ideas
and solutions.

Course Description

This course description provides a necessary summary of the most
important characteristics of the course and the learning outcomes expected
of the student to achieve, demonstrating whether he has made the most of
the available learning opportunities. It must be linked to the program
description.
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Learning and Teaching Strategies aslaill g aladll cilbad) i

Strategies

Thinking skill according to the student's ability (Let's Think about
Thinking Ability) The goal of this skill is for the student to believe
concretely (the student's abilities), to understand when, what and how
they should think and to improve the ability to think sensibly. High
thinking skill (the aim of this skill is to teach thinking well before making
the decision that determines the life of the student).

Student Workload (SSWL) uUall ol jall Jasd)

Structured SWL (h/sem) 64 Structured SWL (h/w) 44
Juadl) PBIA Quilall aliiial) ol jal) Jasd) L gl qallall aliiial) ol o) Jaad) '
Unstructured SWL (h/sem) 36 Unstructured SWL (h/w) 24
Juadll A Guildall aliiial) & (Al Jaal) L gl qullall aliiial) & ol o) Jaadl) '
Total SWL (h/sem) 100
Juall) A qallall IS} ) ) )
Module Evaluation &l salal) axds
] Relevant
Time . .
Weight (Marks) Week Due Learning
(hr)
Outcome
Quizzes 3 5% (5)
Formative Assignments 2 5% (5)
assessment Lab 6 15% (15)
Tut. 2 5% (5)
Summative | Midterm Exam 2 20% (20)
assessment Final Exam 3 50% (50)
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus) ¢ &l e ss) zlgiall
Week Material Covered
e @9 Ol ) Jad) (bl ) g3 9 8 jldaa A Glldl) ale (dadia sAdy )l g M) ale (oY) Juail
ce Sl ale Jlaa B b )
Laa) dldl) ale £ g8 () ale cilaa gl die 4SI CYY) G guand) oo il ale ) gl
Week 2 .
) ale
calad) Q) ¢y I Gaadal calad) cudadl B (i gad () 938 (Aadia 1 glacal) ElilSaal) (ALY Juaill
Week 3 i - i v s
S il g
Week 4 Z oo g gland) 48N (4 glawd) 3 S1)
Week 5 ASIAN (LRl s g oday Y1 ASIEY) 3 guadl)
- 430 58l o) A1) ¢ uadd) (Apsadl) da glalall il gSa 1A padd] da glaiall (L) Juaill
ee

L) A oy galiS g uadil) el (bl ¢ puadd!

131




ealad) Canll g el anlasil) 3 ) 3
P 501 o s Al 5 el

L glgy sa o
— il g dsadd) AUl (diadd) Lol cleladl) (uaddl daalaid) ) glall (uadd) ga
.
Week 8 Ja¥ pladay)
Week 9 o gaul] 9 i gusdl) ¢y ) panall g A el ) S ¢ Bl Al 580 (el g) ¢ el
CF S oSl (S gSl) B (B lead) ) pSI AR cliad ) 13 lsaad) ) 81 (2l ) Juaadl)
Week 10 Jn S 581 ()90 e e oSl Amnaal) Lpdland) Juima oS oS0 ABUS (S 581 ALIS ¢ uadid
40 a A g S ssl) Glral Lguads
Week 11 L oS 9 cluidal) ol il 5 qaguid) 9 & gual) (Dl o<l (B jlacad) ) oSl Jadii
Week 12 dsa paaal) a8y c;\ﬂk:d\ ijﬁ\" s;\.uhl.fl\ Llady) :eje-m*)\ﬁ\ dasia a9l (Qualdd) Suadll
Wil s p gal) ALIS 4BV (L )8y o gandl) Al ) 65 4BV <o gl Al ) 65 ¢y e gl gal) )
Week 13 ) Qe — i) a3y Jakadia co gandl) bkl cdpaadll & pead) (uld Lo 3 5 5ad) Jal g2lIH-R ¢
poill jae
Week 14 Al o gl Al g 5 galll o gadl) ¢ uadid) Bl B g0 AuaDlA (sl Bl B 50) (el ghal)
p sl (i La Bakall cadaad) (13 3aad) gl £18 gual) o gl cpannill yBlind
Week 15 A Glatiay)

Learning and Teaching Resources (siiilly aladll jibaa

Text Available in the Library?
Required Texts (™ s No
Recommended Texts No
Websites
GRADING SCHEME
Sl jall alada
Group Grade »4) | Marks (%) | Definition
A - Excellent il 90 - 100 | Outstanding Performance
Sutoess B - Very Good lax 2 80 - 89 Above average with some errors
Group C - Good 2 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory L 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50-59 Work meets minimum criteria
3)
Fail Group FX - Fail '\‘:.) ) “) (45-49) More work required but credit awarded
> F — Fail Gl (0-44) Considerable amount of work required
Marks with 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 Univiérsity 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 sl all 3alall cila glaa

Module Title | Laser Principles Module Delivery
Module Type | Core
Class
Module Code | PHY35026 Lab.
ECTS Credits | 6 Tut.
SWL (hr/sem) | 79
Module Level 3 Semester (s) offered \ 5
Administering Department | Physics College Science
Module Leader \ Dr. Sahar Naji Rashid e-mail Sahar83@tu.edu.igq

Module Leader’s Acad. Title

Assistant Prof. Module Leader’s Qualification | Ph.D.

Module Tutor |

e-mail

Peer Reviewer Name

e-mail

Review Committee Approval

1.0

Version Number |

Relation With Other Modules

S AY L jall 3 gal) aa A83Nal)

Prerequisite module

None Semester -

Co-requisites module

- Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
raida Chia g e ald Y cil giaal) g aleil) il g dad all Salal) Cilaa

Module Aims
;\,y.ubﬁ\ alall calaaf

Learn about the basic principles of laser, its advantages, the idea and
principle of its work, its basic components and types.

Module Learning

Outcomes
Al ) Balall alail) cila 3

For the student to know what this science is, its history and fields, and to
identify the relationship of applied sciences to this science.

Indicative Contents
Al Y il giaall

Gain the ability to express ideas clearly and confidently in speech.
Teamwork Work with confidence within the TEAMWORK group. Analyze,
investigate and gather information systematically and scientifically to
establish facts and principles as a solution to a problem. Motivation to work
and the ability to take initiative, identify opportunities and develop ideas
and solutions.

Course Description

This course description provides a necessary summary of the most
important characteristics of the course and the learning outcomes expected
of the student to achieve, demonstrating whether he has made the most of
the available learning opportunities. It must be linked to the program
description.
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Learning and Teaching Strategies aslaill g aladll cilbiasd) i

Strategies

Thinking skill according to the student's ability (Let's Think about
Thinking Ability) The goal of this skill is for the student to believe
concretely (the student's abilities), to understand when, what and how
they should think and to improve the ability to think sensibly. High
thinking skill (the aim of this skill is to teach thinking well before making
the decision that determines the life of the student).

Student Workload (SSWL) uUall ol jall Jasd)

Structured SWL (h/sem) 79 St!’uctured SWL (h/w) 5.4
Jual) PUA Gulall aliial) pad jall Jaad) Lo saail qalldall AliTial) oaf jal) Jasl) '
Unstructured SWL (h/sem) 7 Upstructured SWL (h/w) 47
i) A ClUall aliiial) & (sl Jal) Jaal) Lo soail qlllall Aliial) p& o jall Jand) '
Total SWL (h/sem) 150
Juaail) JMA Glldall S st ) Janl)
Module Evaluation Azl ) salall auss
Time _ Relevz?mt
(hn) Weight (Marks) Week Due Learning
Outcome
Quizzes 3 5% (5)
Formative Assignments 2 5% (5)
assessment Lab 6 15% (15)
Tut. 2 5% (5)
Summative | Midterm Exam 2 20% (20)
assessment Final Exam 3 50% (50)
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus) ¢ 5l (& s zlgial)
Week Material Covered
Week 1 Ch.1) Basic Concept: Historical Vision, Laser Definition, Laser Components
Week 2 Laser Working Principle, Laser Generation Conditions
Week 3 Laser Properties
Week 4 Ch.2) Pumping Processes: Pumping, Pumping Types
Week 5 Pumping Plans
Week 6 Ch.3) Resonator: Resonator Definition, Resonator Types
Week 7 Resonator Stability, (Examples)
Week 8 First Exam
Week 9 Emission Linewidth, Resonator Patterns
Week 10 Optical Feedback, Reverse Population & Threshold Condition, Quality Factor
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of Resonator
Ch.4) Radiation Interaction With Matter: Introduction, Blackbody
Week 11 .
Radiation
Week 12 Boltzmann Statistics, Transition Cross Section
Week 13 Einstein Transactions, Molecule Energy Levels
Week 14 Spectral Line Broadening Mechanism, Laser-Matter Interaction
Week 15 Second Exam
Learning and Teaching Resources ¢illy alail) jolas
Text Available in the Library?
Required Texts Lagha i No
Recommended Texts No
Websites
GRADING SCHEME
Sila ol lalada
Group Grade Jsaaaly Marks (%) | Definition
A - Excellent Sl 90 - 100 | Outstanding Performance
Success B - Very Good laa 2 80 - 89 Above average with some errors
Group C - Good RYEN 70-79 Sound work with notable errors
(50 -100) D - Satisfacto P 60 - 69 Fair but with major shortcomings
ry
E - Sufficient Jsita 50-59 Work meets minimum criteria
3)
Fail Group FX - Fail A:\LJL...J? (45-49) | More work required but credit awarded
= F — Fail Gl (0-44) Considerable amount of work required
Marks with decimal places above or below 0.5 will be rounded to the higher or lower full matk(for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The Univiérsity has a po_iicy.‘
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 sl all 3alall cila glaa

Module Title | laser Applications Module Delivery

Module Type | Core
Class

Module Code | PHY36132 Lab.

ECTS Credits | 6 Sem.

SWL (hr/sem) | 79

Module Level 3 Semester (s) offered \ 6
Administering Department | Physics College Science
Module Leader \ Dr. Sahar Naji Rashid e-mail Sahar83@tu.edu.igq

Module Leader’s Acad. Title

Assistant Prof. Module Leader’s Qualification ‘ Ph.D.

Module Tutor |

e-mail

Peer Reviewer Name

e-mail

Review Committee Approval

1.0

Version Number |

Relation With Other Modules

S AY L jall 3 gal) aa A83Nal)

Prerequisite module

PHY 35026 Semester 5

Co-requisites module

- Semester -

Module Aims, Learning Outcomes, Indicative Contents and Brief Description
raida Chia g e ald Y cil giaal) g aleil) il g dad all Salal) Cilaa

Module Aims
;\,y.ubﬁ\ alall calaaf

Learn about the modifications of laser output, its interactions with matter,
its most important applications, and safety conditions in dealing with this

radiation.

Module Learning
Outcomes
Al ) Balall alail) cila 3

For the student to know what this science is, its history and fields, and to
identify the relationship of applied sciences to this science.

Indicative Contents
QAL Y il giaall

Gain the ability to express ideas clearly and confidently in speech.
Teamwork Work with confidence within the TEAMWORK group. Analyze,
investigate and gather information systematically and scientifically to
establish facts and principles as a solution to a problem. Motivation to work
and the ability to take initiative, identify opportunities and develop ideas
and solutions.

Course Description

This course description provides a necessary summary of the most
important characteristics of the course and the learning outcomes expected
of the student to achieve, demonstrating whether he has made the most of
the available learning opportunities. It must be linked to the program
description.
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Learning and Teaching Strategies aslaill g aladll cilbiasd) i

Thinking skill according to the student's ability (Let's Think about
Thinking Ability) The goal of this skill is for the student to believe
concretely (the student's abilities), to understand when, what and how
they should think and to improve the ability to think sensibly. High
thinking skill (the aim of this skill is to teach thinking well before making
the decision that determines the life of the student).

Strategies

Student Workload (SSWL) uUall ol jall Jasd)

Structured SWL (h/sem) 79 St!’uctured SWL (h/w) 5.4
Juadll DA QlUall aliiial) asd jal) Jasd) L ganil lllall aliiial) ol jall Jaad) '
Unstructured SWL (h/sem) 7 Upstructured SWL (h/w) 47
Gl A Gallall aBTial) j2 (o jal) Jaal) e sacud calllall aBiial) p@ () jal) Jaal) '
Total SWL (h/sem) 150
Juall) A Gallall IS} sl 3al) Sl
Module Evaluation 4l salal) auds
] Relevant
Time . .
Weight (Marks) Week Due Learning
(hr)
Outcome
Quizzes 3 5% (5)
Formative Assignments 2 5% (5)
assessment Lab 6 15% (15)
Tut. 2 5% (5)
Summative | Midterm Exam 2 20% (20)
assessment Final Exam 3 50% (50)
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus) ¢ &l s sa) zlgiall

Week Material Covered
Ch.1) Modulations of the Laser Output: Introduction, Measure the Dimensions of
Week 1 L
Laser Beam, Laser Frequency Stabilization
Laser Emission Lines Selection, Single-Mode Operation, Continuous and Pulsed
Week 2
Operate
Week 3 Q-Switching, Q-Switching Methods, Mode Locking
Week 4 Generate Harmonics, Physical Interpretation of Nonlinear Optics, Nonlinear Optical
Materials, Optical Parametric Oscillation (OPO)
Week 5 Ch.2) Types of Laser: Introduction, Solid State Laser
Week 6 Gas State Laser
Week 7 Dye Laser
Week 8 First Exam
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Week 9 Semiconductor Laser
Week 10 Chemical Laser, Laser Classifications
Week 11 Ch.3) Laser Applications: Introduction, Laser Applications in Physics & Chemistry,
Laser Applications in Biology
Laser Applications in Medicine, Laser Applications in Optical Communications,
Week 12 S
Laser Applications in Holography
Week 13 Laser_ A_pplic_ations_ in Industry, Laser Applications in the Military Field, Laser
Applications in Agriculture, Construction and Roads, Commercial Laser Applications
Week 14 Ch.4)_ Ha_zards and Safety Conditions: Hazards in Laser Laboratories, Guidelines of
Working in Laser Laboratories (Safety Conditions)
Week 15 Second Exam

Learning and Teaching Resources ¢illy aladl) jolas

Text Available in the Library?
Required Texts Lagha s No
Recommended Texts No
Websites
GRADING SCHEME
Sl jall alada
Group Grade »41) | Marks (%) | Definition
A - Excellent Sl 90 - 100 | Outstanding Performance
Sucoess B - Very Good lax 2 80 - 89 Above average with some errors
Group C - Good REN 70-79 Sound work with notable errors
(50 -100) D - Satisfactory L 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
§) . .
Fail Group FX - Fail Af.) ; hJ (45-49) More work required but credit awarded
= F — Fail Gl (0-44) Considerable amount of work required
Marks with decimal places above or below 0.5 will be rounded to the higher or lower full matk-(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 palicy.
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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Syllabus of Laser Principle (Lab.) Assistant Prof. Dr. Sahar Naji Rashid
Level: 3™ Semester: 5%
Week Subject Details
1" |Review general information about lasers
2" Introducing the laser laboratory and devices
3" |Identify security and safety conditions in laser laboratories
4™ | Directionality Experiment
5" | Quiz
6" | Brightness Experiment
7™ | Divergence Angle Experiment
8" | Seminar
9" | Quiz
10™ | Spectral Purity Experiment
11" | Laser Beam Narrowing Experiment
12" | Deliver Reports
13" | Exam
14™ | Seminar
15" | Review
Syllabus of Laser Applications (Lab.) Assistant Prof. Dr. Sahar Naji Rashid
Level: 3" Semester: 6™
Week Subject Details
1%t |Review general information about lasers
29| An overview of laser applications
3" | 1dentify the classifications of laser devices according to the degree of their danger
4™ | Experiment of Using a Laser to Measure Thickness
5t | Quiz
6" | Experiment of Investigation of Laws of Refraction Using Laser
7" | Experiment of Investigation of Laws of Reflection Using Laser
8" | Experiment of Determination of the Absorption Coefficient Using a Laser
9" | Quiz
10" | Experiment of Determination of the Absorption Coefficient Using a Laser
11" | Experiment of Using a Laser to Find the Diameter of a Thin Wire
12" | Deliver Reports
13" | Exam
14" | Seminar
15" | Review
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Syllabus of Physical Optics (Lab.) Assistant Prof. Dr. Sahar Naji Rashid
Level: 3™ Semester: 6"
Week | Subject Details
1%t Introducing the physical optics laboratory and devices
2nd Photoelectrical Cell Experiment
3rd Beer Lambert Law Experiment
4 Experiment of Malse's Law of Polarization
5th Naughty Yonk Experiment
6th Quiz
7t Newton’s Rings Experiment
gth Michelson Experiment in Interference
oth Experiment of Fabry-Perot Interferometer
10" | Diffraction Grating Experiment
11" | Important Terms
12" | Deliver Reports
13" | Exam
14" | Seminar
15" | Review
Syllabus of Engineering Optics (Lab.) Assistant Prof. Dr. Sahar Naji Rashid
Level: 3" Semester: 5™
Week Subject Details

1%t |Review general information about optics

2"9 | Introducing the engineering optics laboratory and devices

3" | Experiment of Determine the Refractive Index of a Liquid

4™ | Experiment of Determine the Refractive Index of Glass

5" | Experiment of the General Law of Lenses

6" | Experiment of the General Law of Spherical Mirrors

7" | Quiz

8" | Experiment of Field of Vision

9" | Spherometer Experiment

10" | Experiment of Measurement of the refractive index of a prism material

11" | Important Terms

12" | Deliver Reports

13t | Exam

14™ | Seminar

15" | Review
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Syllabus of Nuclear physics A.t. Maha Mohammed Ibrahim
Level : 4
Semester: 7
Week | Subject Details
15t Radiation safety.
e Types of radiation.
3rd Health effects of ionizing radiation.
4th Means of prevention.
i First exam.
G Radiation units.
7th Geiger- Muller counter.
gth The method of work Geiger- Muller counter.
gth Isotropic curve of a Geiger- Muller counter.
10th Second exam.
914 Realization of the invers square law nuclear radiation.
12th Calculate the absorption coefficient of nuclear radiation.
13th Directional emission of a radioactive source.
14th Calculate the attenuation coefficient
15t Third exam
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Syllabus of Nuclear physics A.t. Maha Mohammed Ibrahim
Level : 4
Semester: 8
Week | Subject Details
15t Radioactive decay.
e Radioactive decay properties.
3d Mathematical statistics in nuclear measurements.
4th Average value
gth The deviation from the mean value.
6th Standard deviation.
7th First exam.
gth Radioactivity
gth The statistical nature of radiation.
10th Nuclear radiation count statistics.
11t Gaussian distribution.
12th Second exam.
13th Poisson distribution.
14th Bernoulli distribution.
15th Third exam
Syllabus of Nuclear Physics Dr.Aiham Al-assie
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Level: UGIV Semester: Eight
Week Subject Details
Radiation Detectors (Atomic and nuclear radiation detectors, semiconductor
1%t | detectors)
24| Integrated dosimeters, Gas filled detector, scintillation detectors
3rd Nuclear reaction (types of nuclear reaction, Theories of nuclear reactions)
Nuclear Models, Liquid drop Model, Coulomb Energy of Spherical Nuclei
4™ | Collective Model (Rotational Model),
5th Shell Model
Single Particle, Shell Model
6™ | Nuclear fission
7" | Nuclear fusion
8" | Exam monthly
oth | absorbed dose, Dose equivalent, Exposure
10" | Radiation quantities and units
- The biological effect of Radiation
11
12t | Radiation protection
13" | Nuclear reactors
14" | Radiation hazard
15" | Exam monthly
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Syllabus of Nuclear Physics Dr. Aiham Al-assie
Level: UGIV Semester: Seven
Week Subject Details
1t Introduction, BASIC CONCEPTS (History and Overview, The nucleus and its
structure, Rutherford-atomic nuclei)
ond Basic Nuclear Properties, commonly used and dimensions in nuclear physics.
(charge, Radius, Distance of closest Approach, Mass)
3" | Binding energy, separation energy)
4th spin, parity, nuclear magnetic dipole moment, nuclear electric Quadrupole
moment,
5t | quantum statics of nuclear particles
6" | Radioactivity (The radioactivity decay law, Half-Life, Mean Life)
7" | Exam monthly
gth Total Number of radioactive nuclei, Measurement of Half-Life, Dating, Specific
Activity
gth Interactions of radiation with matter (braking radiation, interaction of charged
particles with matter, The range
10" | Interaction of electrons, interaction of neutrons with matter
11th Alpha Decay (Radioactive series, Energy of alpha decay, alpha decay systematics,
Range- energy relationship
12t | Beta decay (Neutrino Hypothesis, Energy release in Beta decay, selection Rules)
13th Gamma Decay (Energetics of Gamma decay, Interaction of Gamma Rays with
matter
- Interaction of positron with matter, selection rules, measurement of mean life of
14" | excited states)
L5t Exam monthly
Syllabus of Mathematical Dr. Mayadah Kh.Ghaffar
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Level: 3 Semester: 6
Week Subject Details

L5t Linear Algebr_a, Matrices, Vectors, Determinants. Linear
Systems, Matrices, VVectors

ond Linear Systems of Equations, Gauss Elimination,
Gauss-Jordan Elimination, Linear Independence

3" | Solving a Homogeneous System of Linear Equations,

4th | Quiz and solution exercises

5th Matrices , Operations with Matrices , Identity, Transposes, Finding
the Inverse of a Matrix by Row Operations

6th Applications of Linear Systems: Network Analysis (Traffic Flow),
Electrical Circuits

7™ | First exams
Determinants, Determinant of 2x2 and 3x3 Matrices, Minors and

gth | Cofactors of a Square Matrix .

gth Definition of the Determinant of a Square Matrix (Cofactor
Theorem), Properties of Determinants, Cramer’s Rule, Quiz

10t Linear Transformations: Linear Transformations and Matrices for
Linear Transformation,

11" | Kernel and Range of a Linear Transformations, Change of Basis
1oth Eigenvalues and Eigenvectors: Definition of Eigenvalue and

Eigenvector, Diagonalization , Quiz and solution exercises
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13™ | Complex Vector Space, Application: Differential Equations

14™ | Application: Dynamical Systems and Markov Chains

15" | Second exams

Syllabus of Numerical analysis Dr.

Mayadah Kh.Ghaffar

Level: 3 Semester: 6

Week

Subject Details

Numerical computations: Taylor’s Theorem, Number

15t | Representation, Error Considerations: (Absolute and Relative Errors,
Round-off Errors, Truncation Errors)

ond Numerical Solutions of Nonlinear Equations: Bisection (Interval
Halving) Method, Fixed Point Method

3" | Newton Method, Secant Method, Quiz and solution exercises

4th Solving Systems_ 01_‘ Li_near Equations: Gaussian Elimination,
Gauss-Jordan Elimination Method

Sth LU Factorization Method , Matrix Norm, Iterative Methods ,
Jacobi Method, solution exercises

6" | First Eames

2th Interpolation ano! Extrapol_ation: Finite Difference Operators,
Newton Interpolation, Error in the Interpolation Formula

gth Lagrange Interpolation , Hermite’s Interpolation Formula, Divided
Differences, Cubic Spline Interpolation.

9th

Quiz and Solution exercises
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10™ | Numerical Differentiation
11" | Numerical Integration
1oth Numerical Solution of ordinary differential Equations: Step-by-

Step Methods or Marching Methods, Euler’s Method
13" | Runge-Kutta Methods, Predictor-Corrector Methods
14" | Solution exercises
15" | Second exam
Syllabus of Analog Electronic Prof. Dr. Faris Saleh Atallah

Level: UGI Semester: one
Week Subject Details

1%t | Semiconductors, silicon crystals

2"d | intrinsic and doping a semiconductors

34 | Diode theory, diode circuits, Half and Full-Wave rectifiers

4™ | Special-purpose Diodes , zener diode, the loaded zener regulator

Bipolar Junction Transistors, Transistor Fundamentals, the load

5th - : h
line, the operating point

6th Transistor Biasing , voltage-divider , Base-biased Amplifier,
Emitter-bias Amplifier

7th Small-signal operating ,Analyzing an Amplifier, Voltage

Amplifiers , voltage gain

8" | Multistage Amplifier , two stages feedback

The loading effect of input impedance Amplifier, Output

th
g impedance ,Cascading CE and C
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10%

Comment Emitter , Comment-Base and Comment — Collector
Amplifier, current and voltage gain

11™ | Power Amplifiers , Two load lines, Class A operation,

12t | Class B Operation , Push-pull Emitter follower Amplifier

Field Effect Junction Transistor (FET), Basic idias,

th
18 The Transconductance Curv JFET Amplifiers,
14th The Depletion —-mode MOSFET , The Enhancement —mode
MOSFET, E-MOSFET Amplifier
15th The Opera_ti_onal Amplif_ier, inverting , noninverting ,
OP. Amplifier Applications
Syllabus of Plasma Dr. Awatif Saber Jasim
Level: covvvvvvviiniiiiien. Semester: ....cceeevvneennns
Week | Subject Details
15t Definition of plasma and its importance, the most important
reactions of nuclear fusion
2nd Maxwell's equations, Pontek's theory
The distribution of velocity of gaseous particles (Maxwell—
3rd Boltzmann distribution). lonization and Saha equations,
frequency of plasma
Studying plasma as a gas, distribution function, rate
4t calculation, Boltzmann equation ,Boltzmann-Vlasov
Equation / Krok’s model of collisions
5th Debye length, relaxation time, Plasma as a fluid
pth Monthly exam
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2t Plasma measurements, measurements by electric probes,
Langmuir probe, double probe
Engineering designs of probes, electronic circuits of probes,
gth pulse method, measurements by emission spectra,
microwave measurements
gth The temperature, density, and potential barrier of a nuclear
fusion reaction
10th | Monthly exam , Lawson base and ionization operations
11th | Laser fusion, particle fusion, electrolytic fusion
12th | Containment using tokamak
13th Energy conversion by two-phase plasma using Caesium
vapor, Caesium ion engine
14th | Magnetic piston and plasma accelerator, ring accelerator
15th | Monthly exam
Syllabus of Mathematical Physics Dr. Awatif Saber Jasim
Level: ccccciviiiiiiiiinnnnns Semester: ......cceveennen.
Week Subject Details
Determinants, properties of determinants, determinants and linear equations in
1% | physics
y Applications about determinants and solving exercises for applications
2
g Apply Kirchhoff's law to electrical circuits as determinants
3
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" Matrices, their types with examples, matrix determinant
4
" Transpose Matrix, Inverse Matrix, Orthogonal Matrices
5
Monthly exam
6th
" Characteristic equation, eigenvalues, and eigenvectors
7
" Distribution functions using Lagrangian’s equations as mathematical applications
8
" Substitution method and Lagrangian coefficients
9
" Maxwell-Boltzmann distribution and finding alpha coefficients
10
" Bernoulli's Equation, Using the Equation to Solve Differential Equations
11
" Basic physical concepts and relationships of DC and AC circuits
12
" Heterogenous differential equations and converting them into a homogeneous
13™ | differential equation
nth-root test
14
Monthly exam
15th

Syllabus of Democracy and human rights M. Raid Khalil Ibrahim

Level: The first stage SEMESLEr: cvvvienrinnnnnnns
Week Subject Details
1%t | Human rights in ancient civilizations

2nd

Human rights in laws and religions
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3" | human rights sources
4™ | international sources
5t | local sources
6" | Human rights guarantees at the domestic and international levels
7" | Exam
8" | The concept of democracy
9" | Historical development of democracy
10" | Principles of democracy
11% | forms of democracy
12t | Parliamentary democracy
13" | Parliamentary System Mechanism (Election)
141 | electoral systems
15" | Exam

151




