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1- Extragalactic Astronomy and Cosmology an Introduction, Peter
Schneider, Springer-Verlag Berlin Heidelberg 2006.

2- Galaxies in the Universe: An Introduction, Linda S. Sparke, John
S. Gallagher Ill, Sparke, and J. Gallagher 2007.

3- Lecture notes of Dr. Vivienne Wild, St-Andrews University,
2015-2018.

4- Lecture notes of Dr. Simon Goodwin, Sheffield University.

5- Lecture nots of Dr. Ben Maughan, Cardiff University, 2015.
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Students completing this module should be able to:

1. Describe the magnetic field for steady currents and moving charges.

2. Calculate magnetic properties of simple current distributions using Biot-Savart and

Ampere's laws.

3. Describe electromagnetic induction and related concepts and make calculations using

Faraday and Lenz's laws.
4. Describe the basic physical content of Maxwell's laws in integral form.
5. Work effectively with groups.
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This module introduces the student to the magnetic field and the relation between the
physical quantities in magnetism. Topics include magnetic field and its source, Faraday
law, Lenz law, Inductance, Alternating current circuits, and electromagnetic waves.
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1. Physics for Scientist and Engineers by Raymond A. Serway, John W. Jewett , 6th L il
ed., 2010
2. Electricity and Magnetism by Edward M. Purcell,2nd ed., ARIHANT
PUBLICATIONS () LTD., 2011
3. Understanding Physics for JEE Main and Advanced Electricity and Magnetism,
DC Pandey, 2021 Paperback — 7 July 2020
4, Electromagnetics Explained A Handbook for Wireless/ RF, EMC, and High-
Speed Electronics, Ron Schmitt, 1st Edition, Elsevier Science (USA), 2002.
5. Physics for Scientists and Engineers Extended Version, Paul A. Tipler and Gene
Mosca, Sixth Edition, W. H. Freeman and Company ¢ New York, 2007.
6. University Physics with Modern Physics, Global Edition
7. by Hugh Young, 15th Edition, Pearson Education Limited 2020.
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Week Subject
1 Magnetic Fields and Forces,
Magnetic Force Acting on a Current-Carrying Conductor
2 Torque on a Current Loop in a Uniform Magnetic Field,
Motion of a Charged Particle in a Uniform Magnetic Field
Applications Involving Charged Particles Moving in a Magnetic

Fiel

3 The Hall Effect
The Biot—Savart Law
4 The Magnetic Force Between Two Parallel Conductors,

Ampere’s Law,
The Magnetic Field of a Solenoid, Magnetic Flux

5) Gauss’s Law in Magnetism,
Displacement Current and the General Form of Ampeére’s Law,
Magnetism in Matter, The Magnetic Field of the Earth

6 Faraday’s Law of Induction,
Motional emf

Lenz’s Law,

Induced emf and Electric Fields

7 Generators and Motors,
Eddy Currents,
Maxwell’s Equations
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8 First Midterm Exam.




Self-Inductance,
RL Circuits,
Energy in a Magnetic Field

10

Mutual Inductance,
Oscillations in an LC Circuit,
The RLC Circuit

11

AC Sources,

Resistors in an AC Circuit
Inductors in an AC Circuit,
Capacitors in an AC Circuit,
The RLC Series Circuit

12

Power in an AC Circuit,

Resonance in a Series RLCCircuit ,

The Transformer and Power Transmission
Rectifiers and Filters
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13

Second Mid-Term Exam

14

Maxwell’s Equations and, Hertz’s Discoveries, O
Plane Electromagnetic Waves, Energy Carried by O
Electromagnetic Waves

15

Momentum and Radiation Pressure, 0
Production of Electromagnetic Waves by an Antenna, 0
The Spectrum of Electromagnetic Waves 0
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Partial Derivatives
Jacobian and Hessian
Matrices

Divergence and the
Curl

1.Swokowski, Olinick, and Pence
Calculus, SIXTH EDITION. John
Wiely & Sons, New York

2.R.E. Larsen and R.P. Hostetler:
Calculus with Analytic Geometry,
5th edition, D.C. health and




.company, 1994

3.H. Anton: Calculus with
analytical Geometry, 4
th edition, John Wiley & sons, New York, 1992
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Linear Motion in one — )
Dimension

Two - Dimension motio
with constant acceleration

Circular Motion

1- Douglas C.Giancoli , "Physics principles with
application " Fifth Edition , New Jersey ,
America 1998
1- JohnJ. O’ Dwyer, "College Physics", Third editio
, America , 1990 .
2- Alonso - Finn "Physics", America ,1970.

Caslay A o aa sl Dbl g o S
2001 5,80 ¢ aslad) oo lazwdS afadl )

shal) alla) LIS e L) e s ¢ LT sl I s
RRNETR POCRR WET A

5- James S.walker , "Physics" , America , 2002.
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Correct pronunciation of important vocabulary in daily life.

The student introduces himself to others and communicates with others.
Describes a specific address or location.

Learn to speak the right times.

Up to beginner level of English.

Make questions.
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Headway Beginner Student's Book
John and Liz Soars fourth edition
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First Order PDE with
Constant Coefficients

Quasilinear PDE

General Second Order
Linear PDE



http://mathworld.wolfram.com/PeriodicFunction.html
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1. Dispersive Partial
Differential Equations
Wellposedness and Applications

2.R.E. Larsen and R.P. Hostetler:
Calculus with Analytic Geometry,
5th edition, D.C. health and
.company, 1994

3. High Order Difference
Methods for Time Dependent
PDE
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Feedback
Learning

Feedback
Learning

Reports
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The atomic structure

Atomic spectra.

Quantum Mechanics
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Reports il alad Electron configurations. 2 14
Exam 2 15
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1- Arthur Beiser, Concepts of Modern Physics, sixth
edition, New York, McGraw-Hill., 2003
2-. G.Aruldhas and P. Rajagopal, Modern Physics,
prentice-Hall of India Private Limited, New
Delhi, 2005.
3- H. Enge , Introduction to Atomic
Addison Wesily,2000 Physics, : 4o slhadll le) jall
4- Paul Peter Urone, College Physics, Brook / Cole bl o paill =
Publishing Company , 1998. PR AN
5-Raymondy A. Serway, Clement J. Moses, Curt A. Al =

Moyer , Modern Physics, Third Edition,
Thomson Learning, Inc.2005.

6- Peter J. Nolan , Fundamentals of Modern
Physics, First Edition, Physics Curriculum &
Instruction, Inc., 2014

7- Lecturers, Internet.
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2. Allow the understanding of the development of classical thermodynamics
microscopic level.

3. Thermodynamics Il knowledge to enable the progression of the principle as a
universal law of nature.

4. Support the acquisition of basic knowledge of statistical physics, and their
implementation at the micro level.
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1A. Define terminology and become familiar with units concerned with basic
concepts of the thermodynamics and explain basic thermodynamic
2A. Derive, discuss and apply the second law of thermodynamics
3A. Has skill and ability to use knowledge of statistical to analyse the
problems related to thermodynamics.
4A. Understanding of the limits of applicability of statistical thermodynamics.
5A. Basic knowledge of modern statistical physics and perception.
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1B. The ability to deal with mathematical equations.
2B. The ability to understand data and input.
3B. The ability to analyze drawings and figures.
4B. knowledge of applications of statistical physics and thermodynamics in
other disciplines like materials science, chemistry, and biology.
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-Applied Thermodynamics, Onkar Singh
-Thermodynamics, Statistical Thermodynamics,

and Kinetics
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CARNOT THEOREM AND ITS
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TEMPERATURE SCALE,
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2. THE PHYSICS OF VIBRATIONS AND WAVES, H. J. Pan, Sixth Edition, John
Wiley & Sons, 2005.
3. Acoustics, Heinrich Kuttruff, Taylor & Francis, 2007.
4. Vibrations and Waves, George C. King, WILEY, 2009.
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Analog Electronics
by lan Hickman EUR.ING BSc Hons C. Eng. MIEE MIEEE




Principles of Analog Electronics
By Giovanni Saggio
Copyright 2014
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Kinds of spectra

Diagram of a
Hydrogen Atom
Emission of Light by
Hydrogen




Pasic of spectroscopy
Spectroscopic Techniques: I Spectrophotometric
Techniques (Author:Hofmann, Andreas)
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and Engineering" ,Third Edition, 2006.
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Definition of an order n
determinants minors
: ,cofactors.

Cramer 's rule:
Homogeneous systems
and nonhomogeneous
systems
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ionizing particles

Silicon Detectors
The ideal
semiconductor
detectors

Bond Model: n-
doping in Si

Photomultiplier
Tubes (PMT) and
Photodiode

Light Guide
Light Detector
Applications




Solid State of Devices
Solid state physics - Grooso
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7. The student must be know types of the spherical surfaces.

8. The student must be understand the equations of spherical surfaces.

9. The student must be solve some of problems about spherical surfaces.

10.The student must be do the experiment in laboratory for finding the focal
length of the spherical surfaces.

11.The student must be know what is the lens.

12.The student must be know types of the lenses.

13.The student must be understand the equations of lenses.

14.The student must be solve some of problems about the lenses.

15.The student must be do the experiment in laboratory for finding the focal
length of the lenses.

16.The student must be know what is the mirror.

17.The student must be know types of the mirrors.

18.The student must be understand the equations of mirrors.

19.The student must be solve some of problems about the mirrors.

20.The student must be do the experiment in laboratory for finding the focal
length of the mirrors.

21.The student must be know what is the aberration.

22.The student must be know types of the aberrations.

23.The student must be know what is the interference.

24.The student must be know types of the interference.

25.The student must be understand the equations of the interference.

26.The student must be solve some of problems about the interference.

27.The student must be do the experiment in laboratory for finding the focal
length of the interference.

28.The student must be know what is the diffraction.

29.The student must be know types of the diffraction.

30.The student must be understand the equations of the diffraction.

31.The student must be solve some of problems about the diffraction.

32.The student must be do the experiment in laboratory for finding the focal
length of the diffraction.

33.The student must be know what is the polarization.

34.The student must be know types of the polarization.

35.The student must be understand the equations of the polarization.

36.The student must be solve some of problems about the polarization.

37.The student must be do the experiment in laboratory for finding the focal
length of the polarization.
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Frenel’s Biprism,
Other apparatus
depending on
division of the
wave front

Circular aperture
diffraction pattern,
Comparison of the

slitand double-slit
patterns.

Polarization by
reflection ,
Polarization by
double refraction,
Polarization by
scattering.




.Fundamentals of Otics.(Jenkins & Witte) 1.
.(Optics. (Francis W. Sears.2

.(Optics Principles and Applications.(K. K. Sharma.3

.(Theory and Problems of Optics.(Eugene Hecht.4
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Nouredine Zettili, "Quantum Mechanics Concepts and
Applications", Second Edition, Jacksonville State University,
Jacksonville, USA, 2009.

David Mc-Mahon, "QUANTUM MECHANICS", McGRAW-
HILL, Chicago, New York, USA, 2006.
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Fundamentals
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Materials Science , Matti N. Makadessi , ( 1990(
Biomaterials Science and Engineering , Rosario
Pignatello , (2011(

Materials Science , J.C. Anderson,K.D.Leaver ,
R.D.Rawlings and J.M.Alexander , 4 th. ed. (1990)
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Module Information
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Module Title Physiology Module Delivery
Module Type Core Theory
Module Code APM3034 tg(gture
ECTS Credits 8 g g?;gtriij;
SWL (hr/sem) 200 [ Seminar
Module Level U Semester of Delivery 6
Administering Department Type Dept. Code College Type College Code
Module Leader Dr. Halla Abdul Hadi CHabuk e-mail sci.halah.a.hadi@uobabylon.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval Date 4/2022/017 Version Number 1.0

Relation with other Modules

T (R WV AUPPE YW

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
Bals )Y Obgrtly Wl il g dely )l 35U Colutal

1. The major aims of this course are to provide students with a basic understanding of the
fundamental processes and mechanisms that serve and control the various functions of
the body.

Module Objectives 2. Physiology applies a variety of conceptual and experimental approaches to provide
students with a solid grounding in the cellular basis of physiology with an emphasis on
the physiology of homeostasis and the endocrine system in the reproductive,
osmoregulatory, and digestive systems.

3. The major areas of study include excitable tissues, muscle, blood, the cardiovascular
system, and neurophysiology.

4. primary literature to develop the ability to think critically about issues in physiology
and write about those in an effective manner.

gl 35U Colaf




Module Learning
Outcomes

eyl Sololl o) Sl 2

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

1- Describe and discuss how endothermic organisms function as integrated
homeostatic systems along with essential aspects of physiology of regulation
in ectoderms.

2- Understanding the neuron action potential.

3- Understanding of the muscle contraction, GIT, and the whole body and
excretory system.

4- Describe and compare the anatomical structures and physiological
functioning of the cardiovascular, respiratory, renal, immune and nervous
systems, and of muscle, bone and selected connective tissues, in the body.

5- Students will gain experience of: Working as a team to prepare a
presentation and delivering an oral presentation.

6- Explain the pathophysiology of common diseases related to the organ
systems of the body.

7- Predict and explain the integrated responses of the organ systems of the
body to physiological and pathological stresses.

8- To learn to properly and safely use animals and modern laboratory
equipment to conduct research.

Indicative Contents

Lola Y ol g

Indicative content includes the following.

The first part of the module will consist of lectures that cover the origin and work of the major
physiological body system, with an overview of the various body plans and focusing on the
function of body systems within biology. The evolution of structural characteristics will also be
related to their various functional traits.

The second part will explore details of physiological systems to illustrate the general principles
of their biology and the link between structure, physiological function, and lifestyle/habitat.
Selected groups will be used to examine these relationships in depth, with a particular emphasis
on the respiratory system for exploring widely relevant adaptations, such as respiratory gas
exchange, cardiovascular systems, thermal relations, osmoregulation, and excretion.

Learning and Teaching Strategies

webadly el Sl

Strategies

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

students.

Student Workload (SWL)

Structured SWL (h/sem) Structured SWL (h/w)
Jradl s LIl (o) ) e Lt gol A laxd) ) Lo

109 7

Unstructured SWL (h/w)

Unstructured SWL (h/sem) 91 6
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Jeadll I el ozl 8l Judd

Total SWL (h/sem)
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Module Evaluation
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Relevant Learnin

Time/Number Weight (Marks) Week Due v L

Outcome

Quizzes 2 10% (10) 5and 10 LO #1, #2 and #10, #11

Formative Assignments 2 10% (10) 2and 12 LO #3, #4 and #6, #7
assessment Projects / Lab. 1 10% (10) Continuous All
Report 1 10% (10) 13 LO #5, #8 and #10

Summative Midterm Exam 2hr 10% (10) 7 LO #1 - #7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment | 100% (100 Marks)
Delivery Plan (Weekly Syllabus)

Material Covered

Week 1 Introduction to physiology; Biochemical basis of physiology
Week 2 Cell membrane Physiology and Cellular communication
Week 3 Physiology of Nervous System -CNS
Week 4 Physiology of Endocrine system
Week 5 Physiology of muscular system
Week 6 Cardiac physiology
Week 7 Cardiac ECG, and cardiac cycle
Week 8 Physiology of respiratory system
Week 9 Physiology of Digestive system
Week 10 Physiology of Digestive gland
Week 11 Midterm Exam
Week 12 Physiology of reproductive system of male
Week 13 Physiology of reproductive system of female
Week 14 Homeostasis
Week 15 Renal Physiology
Week 16 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
peeld L;“}*."”Y\ CL@.;L\




Material Covered
Week 1 Lab 1: Introduction to physiology and homeostasis (Blood pressure)
Week 2 Lab 2: Cell membrane Physiology Osmosis and OSMOTIC FRAGILITY OF RBC
Week 3 Lab 3: Blood collection and PCV, HEMOSTASIS Bleeding Time & Clotting Time
Week 4 Lab 4: ESR
Week 5 Lab 5: ECG
Week 6 Lab 6: Blood group
Week 7 Lab 7: Reflexes and Neurological examination

Learning and Teaching Resources
ooy el slas

Text Available in the Library?

Required Texts

Jeremy P. T. Ward, Roger W. A. Linden. (2017). Physiology at a

es
Glance, 4th Edition. is available in stationary. y

1.Hall, J. E., & Hall, M. E. (2020). Guyton and Hall textbook of
medical physiology e-Book. Elsevier Health Sciences. 2.Fox S. I.
(2019). Human physiology (Fifteenth). McGraw-Hill Education.
3.Ghai C. L. (2013). A textbook of practical physiology (8th ed.).

Recommended ) .
Texts Jaypee Bros. Medical. 4. Hill R. W. Cavanaugh D. & Anderson M. no
(2022). Animal physiology (Fifth). Sinauer Associates. 5.Barrett K.
E. Barman S. M. Boitano S. & Reckelhoff J. F. (2018). Ganong’s
medical physiology examination and board review. Mcgraw-Hill
Education. Retrieved October 8 2022
Websites http://accessmedicine.mhmedical.com/book.aspx?bookid=2139.
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1- VERBAL COMMUNICATION
Student able to express his ideas clearly and confidently in speech
sl Jual il

em‘&@jcjmy_)&iﬁ\uc M\&BJJ&
2- TEAMWORK

Work confidently within a group
=laall Jaall

3- ANALYSING & INVESTIGATING
Gather information systematically to establish facts & principles. Problem
solving
Gaiadll 5 Jalas
A D goabaall 5 ilEad) ) ale 5 oagie (S il gleall aen

4- INITIATIVE/SELF MOTIVATION
Able to act on initiative, identify opportunities & proactive in putting forward
ideas & solutions
5yl
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5- WRITTEN COMMUNICATION
Student able to express himself clearly in writing
S Juasy!
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PLANNING & ORGANISING
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\ Nervous system

Respiratory
system

Student able to speak and understand other
languages
Luallal) el jlgal)
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NEGOTIATING & PERSUADING
Student able to influence and convince others, to
discuss and reach agreement
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Leadership
Student able to motivate and direct others.

5l
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INDEPENDENCE

Accepts responsibility for views & actions and
able to work under their own direction &
initiative
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Debye frequency,
plasma temperature and
plasma temper

Debye frequency,
Debye sphere, Debye
length derivation

A review of the
previous article
with about issues
about the article




Fundamentals Of Plasma Physics, PAUL M. BELLAN, 2006 -

Industrial Plasma Engineering
Volume 2: Applications to Nonthermal Plasma Processing, J Reece Roth, 2001.
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-The behavior of
material media
(conductors and
dielectrics) in a static
electric field,

- Homework#1

- Static magnetic fields,
Fundamental postulates
of magnetostatics,

- Biot-Savart law,
Ampere’s law

-Maxwell’s equations
to determine field
waves,

-potential waves,
energy




1) Cheng, David K. Field and Wave Electromagnetics. Addison
Wesley Pub. Comp., 2nd Edition, 1989.

2) Cheng, David K. Fundamentals of Engineering
Electromagnetics. Pearson, 1st Edition, 2019.

3) Sadiku, Matthew. Elements of Electromagnetics. Oxford
University Press, 7th Edition, 2018
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Depleted energy and its types

Renewable energies, their
definition and identification of

their types

38 Lk | Types of natural renewable ]
PN energies 2




Renewable energy technologies , Wim C. Turkenburg ,2005

An introduction to energy , Hans-Holger Rogner (Germany),
2017
https://www.britannica.com/topic/US-Department-of-Energy
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Continuous  variables
and Probability density
Planck-Einstein relation
and de Broglie
hypothesis

Conservation of
Probability
Probability Current
Operator, Eigen value
and Eigen state
Expectation value of
Position and
Momentum
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