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COURSE OVERVIEW

1-The course focuses on magnetic fields and their relationship to electric fields, where methods of
detecting magnetic fields and the movement of charges and electrically charged objects within magnetic
fields are studied, and thus the magnetic flux and magnetic force that arise due to this movement are
studied.

2- Calculation of magnetic fields arising from DC current and their applications to circuits through Bayot-
Safart law and Amperes law.

3- Extensive study of magnetic induction through Faraday s law and Lenzs law enhanced by applications
to know the induced electromotive force and induced electric current as a result of the movement of
circuit free of sources within a magnetic field or the passage of a magnetic field that cut this circuit.
4- Studying the transient currents in RC and RLC circuits and knowing the cases of current growth and
decay in them

GOALS AND OBJECTIVES

1-The course focuses on magnetic fields and their relationship to electric fields, where methods of
detecting magnetic fields and the movement of charges and electrically charged objects within magnetic
fields are studied, and thus the magnetic flux and magnetic force that arise due to this movement are
studied.

2- Calculation of magnetic fields arising from DC current and their applications to circuits through Bayot-
Safart law and Amperes law.
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3- Extensive study of magnetic induction through Faradays law and Lenzs law enhanced by applications
to know the induced electromotive force and induced electric current as a result of the movement of
circuit free of sources within a magnetic field or the passage of a magnetic field that cut this circuit.
4- Studying the transient currents in RL, RC and RLC circuits and knowing the cases of current growth
and decay in them

TEXTBOOK AND READINGS

[1] The Principle of Electricity and Magnetism ,By Rashid A.Al Rashid & Nadeem H.Al Attar
[2] Basics of Electricity and Magnetism ,By Yahya Abdul Hamid
[3] Electricity and Magnetism ,By Ibrahim N.lbrahim

COURSE ASSESSMENTS
The course grade ( 100 points ) will be based on the following elements:
Points
Exams Final Exam(45),Practical Final Exam(15),Monthly Exam(30),Practical Reports(10)
Reading Checks 1
Participation 1
Attendance 1
3

Assignments

COURSE DESCRIPTION AND ASSIGNMENT SCHEDULE

This NO. 4credit hour course is 15 weeks long. You should invest NO. 3 hours every week in this course and 3 hour
laboratory.

WK DATE TOPIC READING ASSIGNMENT

In this chapter, we show the importance of discovering the
magnetic field, the beginning of its applications, the scientific and
practical evidence for the emergence and detection of the magnetic
1 21/9/2025 Magnetic field field, and the way to represent it compared to the electric field,
including a definition and a law of magnetic flux through a specific
surface and for cases in which the magnetic field is regular or
irregular.

We also show in this chapter a detailed explanation for calculating
the magnetic force arising from the movement of an electric charge
1 | 23/9/2025 | Magnetic field and the movement of an electrically charged body, as well as a
conductive wire carrying an electric current in a regular and an
irregular magnetic field.

Also, through the same chapter, we learn about the coupling
2 28/9/2025 | Magnetic field moment of a coil carrying an electric current within a magnetic
field.
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It also explains during the chapter general practical and

2 31/9/2025 | Magnetic field : Assignment 1
comprehensive examples.
The chapter deals with the study of the magnetic field of DC
electric current with a statement of the close relationship between
3 5/10/2025 D_C magnetic the elecgric and magnetic fi_elds, and in terms of the most important
field calculation of the magnetic flux density at any point close to a
closed circuit carrying an electric current according to the Bayot-
Saffart law.
The chapter also reviews the most important applications,
3 | 7/10/2025 D_C magnetic according to the Bayot-Sv_vart law, ir_1 calculajfing the flyx density
field for a straight conductor wire and a circular wire at a point located
on the axis of solenoid.
4 | 12/10/2025 D_C magnetic Also, dqring this chap.ter, @he mggnetic forcg is calculated between
field two straight parallel wires in which an electric current flows.
4 14/10/2025 The First Monthly Exam
5 19/10/2025 E?C magnetic This chapter a.Iso reviews one of the 'important laws of
field magnetic induction for closed paths, which is Ampere's law.
DC magnetic The applications of Ampere's law in calculating the flux .
3 21/10/2025 field density of a straight wire and solenoid are given in the chapter. Assignment 2
This chapter is concerned with the study of a phenomenon that
generates an electromotive force and an electric current in a
6 | 26/10/2025 !Electrc_)magnetic gonductor or a closed circuit free of_ vo_Itage sources Whgn
induction interrupted by lines of a regular magnetic field while they are in
a state of motion or rest in a phenomenon known as
electromagnetic induction.
Electromagnetic | The chapter shows that the induced electromotive force in any
6 | 28/10/2025 induction closed cirCL_Jit is numerically equal to the time rate of_change qf
the magnetic flux that crosses the surface of the circuit, and this
is what is known as Faraday's law.
7 2/11/2025 !Electrgmagnetic The chapter allso.gives _practical examples of Faraday's law and
induction electromagnetic induction.
Electromagnetic | In this chapter, we show how to determine the direction of
7 4/11/2025 | induction induced current in a closed static circuit or in a conductive wire
moving within a magnetic field using Lenz's law.
Electromagnetic | In this chapter, we review a phenomenon that generates an
8 9/11/2025 induction induced electror_notive:- force_ in one of two adjacent coils, _whe_n PR
a current of variable intensity passes in one of them, which is
known as mutual induction.
Electromagnetic | Another phenomenon shown in this chapter, which is the self-
induction induction of a coil when a current of variable intensity passes
8 11/11/2025 through it, and therefore it is possible to find the mutual
inductance between two completely coupled coils and different
from the incomplete coupling.
Electromagnetic | In this chapter we study the process of connecting inductors
9 16/11/2025 | induction and the common methods for them, and here we focus on series
connection when mutual inductance is present or not.
Electromagnetic | To consolidate the concepts of electromagnetic induction, we
9 18/11/2025 induction !'eview in this ch_apter some _examples of calculating the
induced electromotive force and induced current, as well as the
coefficients of self and mutual induction.
Electromagnetic | Equally important, in this chapter we show the parallel
10 | 23/11/2025 | induction connection of inductors when mutual inductance is present or
not.
Electromagnetic | The chapter also shows the issue of stored energy and the
10 | 25/11/2025 | induction density of energy stored in the magnetic field and how to
calculate it with practical examples
11 | 30/11/2025 The Second Monthly Exam
7/12/2025 | Transient current | This chapter is concerned with studying the appearance of
12 circuits transient currents in electrical circuits that contain inductance,

capacitance, or both, and here we study the case of RL - circuit
in the phase of current growth when the circuit is closed.
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9/12/2025 | Transient current | Changes Occur When Opening the Circuit This chapter

12 circuits discusses the current decay state of a RL- circuit.
14/12/2025 | Transient current | This chapter also included the study of the RC- circuit and the
13 circuits calculation of the circuit's time constant and other constants in

the charging state of the capacitor.

16/12/2025 | Transient current | The other aspect is the study of the characteristics of a RC-
13 circuits circuit from a time constant and other constants in the case of | Assignment 3
capacitive discharge.

23/12/2025 | Transient current | The chapter dealt with the importance of RLC- circuits,
circuits studying their properties, and the relationship between the
effective values of resistance, inductance, and capacitive values
in the case of capacitive charging.

14

Transient current | Equally important, in this chapter, we study the capacitive
circuits discharge case of RLC- circuits.

14 | 28/12/2025

15 Mid Exam

Is it possible to develop the curriculum <within the teaching authority 20%> to include vocabulary

that serves sustainability

1- Yes, it is possible (point an | 1- Fighting poverty 2- No hunger 3- Developing life-long learning and
appropriate aspect) education 4- Green chemistry 5- Sustainable development 6- Water
purification 7- Water recycling for agriculture 8- Creativity and
production -9- Sustainable energy (wind Sun and organic energy) -10-
Environmental development- 11- pollution measurement -12- child care
program-13- public health development program-14- measuring the
efficiency of health institutions-15- gender equality-16- non-extremism-
17- drug efficiency 18- Food efficiency for infants, children, adults and
the elderly -19- Efficiency of the overall environment -20- Waste
recycling-21- Heavy water disposal mechanisms-22- Literacy program-
23- Mechanisms for preserving biodiversity-24- Mechanisms for
spreading peace and justice in society- 25- Developing life in the seas
and oceans-26- Studying the level of university education and the
mechanisms for its development-27- Mechanisms for developing the
local industry in Irag-28- Mechanisms for developing infrastructure in
Irag-29-Reducing racial discrimination in all its forms-30-The basics of
sustainable cities- 31- Mechanisms to reduce consumption and increase
production- 32- Mechanisms to provide job opportunities for all-33-
Study aspects of developing green areas-34- Study climatic phenomena
in the country-35- Mechanisms for obtaining good health and well-being.

2- Suggest aspect that serves
sustainability
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