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Course Specification of: Electrical & Electromagnetism Exploration

General information about the course sl e 4aladl cila ghaall
; SR gl (nkliza g ¢S g Al sl ELESLLY)
) Course Title Electrical &Electromagnetism Exploration
Aad g ) el Ja
2 Course Code and Number GEOS 452
Credit Hours saaial) cilelud) syl
3 Jotall Baainal) cile L) <) _palaa glﬂﬁ Ol i Gy "Tot'al‘
’ Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
4 o) o) Juail g (s sl 4™ level, 2"9 semester
Study Level and Semester
5| (R0l oA Al bl | o o0 aa)
Pre-requisites (if any)
6 (@325 Of) Aabaal) cilllial) .
’ Co-requisites (if any)
7 A Al o ) gl Bachelor of Geosciences (Geophysics Track)
Program (s) in which the course is offered
8 SR QA English/Arabic
Language of teaching the course

Al yal) allas :
9 Study System Academic year of two semesters

Salf i OlSa
.14 el st Faculty of Petroleum and Natural Resources

Location of teaching the course
Sall clial |

11 el cihial ga (5) 2 s Assoc.Prof. Ahmed Alaydrous

Prepared by

Date of Approval

Course Description il ciay
Ll kel s |

For students undertaking this course, the aim is to introduce the basic concepts and
applications of electricity and magnetism. Geophysicists are employed in a wide range of
industries, including petroleum and mineral exploration, groundwater, contaminants and salinity
evaluation. This course investigates geophysical techniques, covering topics in electrical and
electromagnetics. The course also involves methods of geophysical data analysis, visualization
and interpretation through a series of laboratories.

Course Intended Learning Outcomes (CILOs) Jall ahd cila j3s
After completing the course, the student will be able to: || 0 A8 1,8 GlUall (&8 Cigun el Al 13 (0 $LgAN) 22y
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al. | Define the concept of electric charges and -al
describe the types of charge distributions.
a2. | Contrast between electric and magnetic fields - a2
and their effects on charges and currents.
a3. | Demonstrate the relationships between electric as3.

and magnetic fields and appreciate that light is a
consequence of this relationship.

bl. | Distinguish the different ways to calculate the bl
electric fields.

b2. | Connect between electric and magnetic field - b2
through Maxwell's equations and relate it to the
properties of the fields it describes.

cl. | Apply Coulomb’s and Gauss's laws to calculate -cl
the electric field of a charged body.

c2. | Carry out field applications on both electrical -c2
trenching and vertical electrical soundings

d1. | Collaborate effectively within a team. -d1

d2. | Acquire entrepreneurial skills to prepare -d2

technical reports.

el _all alaill) il e aa Rl alad il jAie g ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
DA (e B3 gualal) alail) iy i Zalill (e 53 pualial) alail) iy jia
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(Lais 1 ey 2 LS il Cla jae e iKS)

al. | Define the concept of electric charges and describe the || a1
types of charge distributions.

a2. | Contrast between electric and magnetic fields and
their effects on charges and currents.

a3. | Demonstrate the relationships between electric and
magnetic fields and appreciate that light is all A3
consequence of this relationship.
bl. | Distinguish the different ways to calculate the electric || g2
fields.

b2. | Connect between electric and magnetic field through
Maxwell's equations and relate it to the properties of || B2
the fields it describes.
cl. | Apply Coulomb’s and Gauss's laws to calculate the || c2
electric field of a charged body.

c2. | Carry out field applications on both electrical

A2

c3
trenching and vertical electrical soundings
d1l. | Collaborate effectively within a team. D1
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d2. [ Acquire entrepreneurial skills to prepare technical

reports.

D3

A s81) g aleil) g andeil) Ciliai) fialy alail) Cila 3 dag) ga

Alignment of CILOs to Teaching and Assessment Strategies

s 50 9 alril) g asteil) dyai) ualy (aglly i jlnall) ) jRall alad s jdie dag) ga Y gl

First: Alignment of Knowledge and Understanding CILOs

agdl) 5 4 jaall /) 8al) il j3a plal) At el o851 Al )
Knowledge and Understanding CILOs ?.h:d\ 9 Assessment
Teaching Strategies Strategies
a1 - | Define the concept of electric charges and describe || Interactive Lectures | Examinations,
the types of charge distributions. Discussion Assignments,
a2 - | Contrast between electric and magnetic fields and || Case study Oral presentations
their effects on charges and currents.
a3 - | Demonstrate the relationships between electric and
magnetic fields and appreciate that light is a
consequence of this relationship.

s 98 g ) Aoai) Ay (A Al < jlgall) Rl abad s e dag) ga (Ll

Second: Alignment of Intellectual Skills CILOs

T 3 o jlgall /A il e el Tt il | sl) Al i
Intellectual Skills CILOs ‘da.'db Assessment
Teaching Strategies Strategies
b1 - | Distinguish the different ways to calculate the Discussion Essay test,
electric fields. Demonstration Assignments,
b2 - | Connect between electric and magnetic field through || Brain storm Oral
Maxwell’s equations and relate it to the properties of ||Problem solving presentations.
the fields it describes.

2 98 5 (g ) A iy (Aland) g Aigal) il lgeall)  jial) ales iy jiia dag) g NG

Third: Alignment of Professional and Practical Skills CILOs

dlal)y Ligall ol gl /) Aal) Sl i plail) g astedl) Aol sl [ a8 Al )
Professional and Practical Skills CILOs Teaching Strategies Assessment
Strategies
c1- | Apply Coulomb's and Gauss's laws to calculate || Tutorials & practical Achievement
the electric field of a charged body. classes, tests
c2- | Carry out field applications on both electrical || case study, Chart Drawing
trenching and vertical electrical soundings tComhputer based practical exams
eaching

Dean of the Faculty
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& Quality Assurance Center
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Quality Assurance Unit
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2 5810 g G i) A iy (Aalad) il jlgeall) ) jiall alesi il Aa dag) g slayl
Fourth: Alignment of Transferable (General) Skills CILOs

Al cla A adail) g adail) dadl ) | Bl A i
Transferable (General) Skills CILOs Teaching Strategies Assessment
Strategies
d1- | Collaborate effectively within a team. Small group working Achievement
d2- | Acquire entrepreneurial ~ skills to prepare || Student-led Seminars tests _
technical reports. Case Study Method Team working

Course Content Jall (s gisa
Theoretical Aspect Bl cuilal) cle g ga
: EXPST B
A s g s e g gal de i) e ga sall il IFURT Rt e
Order Topic List / Units Sub Topics List Nl\’/r\?eelzso CI—?QJ?? ’éﬁig‘;
. Coulomb's law and its al a2 bl
1 Vector analysis applications. 1 2 b2 d1 d2
g Electric potential, Gauss's a2 a3 bl
2 Electric field and forces. law and its applications 1 2 3 d1 d2
Electric dipole, Electric 1 \yican ol drop a2 a3 bl
3 potential, Energy and . 1 2
; S experiment) c3dld2
power in electric circuits.
, . Electrical
4 Maxwell's Equations Resistivity/Conductivity 2 4 2% 3?1’ 32
and Rocks
. . a2a3 bl
5 Effect of dielectric. 1 2 3 d1 d2
Frequency-domain
6 Time-domain electromagnetics (1-D) 5 4 a3 b2 cl
electromagnetics Frequency-domain c2dld2
electromagnetics (1, 2-D)
Resistance and
A vrtioo N L N I N Bt
g Magnetic field.
i Energy stored in magnetic a3 b2cl
8 Magnetic force. field, Magnetic ring. L 2 c2dld2
Electrical and Classifications and their al bl b2
9 . Importance in Geo- 2 4 clc2dl
Electromagnetic Methods .
exploration d2
. Interpretation of Resistivity al bl b2
10 | Resistivity Method Data. Field Applications. 2 4 clc2dl
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| d2
Lladl) cilelad) g anlal) 2o
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (S5 ) Alaad) Sl gudn gal)
ot 7 Ll /A . ) s | S
) Sl / G el /Agland) o jlal o er of | e alal) il 3 34,
Order Practical / Exercises/ Tutorials topics Weeks | Contact Couis Lo
Hours
1 | Introduction to Resistivity 1 2 al bl b2clc2
2 | Resistivity Sounding 2 4 bl b2clc2dld2
3 | Modeling resistivity data 2 4 bl b2clc2dld2
4 | Electromagnetic methods: EM conductivity 1 2 al blb2clc2
5 | EM conductivity 1 2 al bl b2clc2
6 GeoModel - Electromagnetic Conductivity 9 4 bl b2 clc2 dl d?
Surveys
7 | Ground Penetrating Radar: Introduction 1 2 al blb2clc2
Aladl) cile L) g aba¥) Alas)
) cleludls gt (e 10 20
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies aiaill 5 adeil) il i)
=  Interactive Lectures
= Discussion
= PBrain storm
=  Problem solving
=  Small group working
= Student-led Seminars
Tasks and Assignments <<al g aidy)
l ]
i< T B F T Sl pladll cla A
S sl /il SBEES | faar ! is..m CILOs
0 Assignments/ Tasks @</eH | Mark | \yeok Due (ymbole)
1
[ ] Total Score 4 e I | |
Learning Assessment alzil) auds
; et G s . ‘ . o) A2 A adal) cila 3a
P20 e i pilll sl | AR L da CILOs (symbols)
No. Assessment Tasks Week due Mark | Proportion of Final
Assessment
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1 | Lab Exercises Weekly 20 13.4% b1, b2, c1, c2

2 | Participation Weekly 10 6.7% al,a2,cl,c2,dl

3 | Quizzes End ofatopic | 10 6.7% al, a2, a3 bi, b2,

4 | Mid-Term written exam Week 7 20 13.3% al, a2, bl, b2,

5 | Final lab Exam Week 14 20 13.3% bl, b2, c1, c2, d1

6 | Final Exam (theoretical) Week 16 70 46.6% all

Total Ay 150 100.00%

Learning Resources akill jilaa

Required Textbook(s) (s &8 23 Y) Ll gl jall
1. Physics for Scientists and Engineers, sixth edition. By: Serway, Beichner, Saunders College
Publishing 2000
2. Keary, P., Brooks, M. and I. Hill, 2002, An Introduction to Geophysical Exploration, 3rd
edt. , Blackwell Science, Oxford.

1. Dobrin, M. B. and Savit, C. H., 1988, Introduction to Geophysical Prospecting, McGraw
Hill, New York. Introduction to Physics 6th edition by Halliday and Resnick, 2000Wiley
3. Looking into the Earth: An introduction to geological geophysics; Alan E. Mussett, M. Aftab Khan.
Cambridge University Press, 2009.
Electronic Materials and Web Sites etc. < i) a8l sa 9 4359 Sy alaall
http//Awww. hyperphysics.com/
WWW.Spe.com

no

Course Policies:

1 Class Attendance:

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 Tardy:

- Attendance and arriving on time for the class are necessary. If the student is late, he will be

prevented from class.

3 Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:

- Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating:
- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
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canceling the student’s admission.

6 Plagiarism:

-Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 Other policies:

-The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.
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Course Plan (Syllabus): Electrical &Electromagnetism Exploration

Information about Faculty Member Responsible for the Course _uiall Liul ge cila glaa

iy Assoc.Prof. Ahmed (48 sanl) AniSal) cile L)
Name Alaydrous Office Hours
Ciilgd) a8 49 Glall Goad) |l | ooy | sUDEN | el | Gasedd)
Location &Telephone No. 777005199 SAT | SUN | MON TUE WED THU
A )
E-mail a.alaydrous@su.edu.ye

General information about the course _dall (& 4ale cila glaa

1 S el paad (rdalina g g8 9 Al pgsl) Cildsin)
Course Title Electrical &Electromagnetism Exploration
2 adyg s el Ja GEOS 452

Course Code and Number

Credit Hours 3aiaal) cislud) Slaay!
3 5 all paaieall cile L) <) _palaa g.hs Cr o/ Jla Gl “TOtc::llﬁ
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3

il o) Jualll g (g gheall

4 th nd
Study Lewl and Semester 47 level, 27" semester
S Pre-requisites J_dall Aliud) cilullaial) Geos 334
6| co-requisite(<ans &) dalaall cldhiall | -
i A A Gy ) el Bachelor of Geosciences (Geophysics Track)
Program (s) in which the course is offered
8 sAL) (i 48] English/Arabic
Language of teaching the course
9 sALl G Gl Faculty of Petroleum and Natural Resources

Location of teaching the course

Course Description sl cia g
For students undertaking this course, the aim is to introduce the basic concepts and
applications of electricity and magnetism. Geophysicists are employed in a wide range of
industries, including petroleum and mineral exploration, groundwater, contaminants and
salinity evaluation. This course investigates geophysical techniques, covering topics in
electrical and electromagnetics. The course also involves methods of geophysical data
analysis, visualization and interpretation through a series of laboratories.
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Course Intended Learning Outcomes (CILOs) JAall alad cila A

After completing the course, the student will be able to: A 1 A8 GlUal) 9% Chiga  al) A 3 (e s LgAY) ay
1o
al Define the concept of electric charges and describe -al
the types of charge distributions.
a2 Contrast between electric and magnetic fields and - a2
their effects on charges and currents.
a3 Demonstrate the relationships between electric and -a3

magnetic fields and appreciate that light is a
consequence of this relationship.

b1 Distinguish the different ways to calculate the -bl
electric fields.
b2 Connect between electric and magnetic field through - b2

Maxwell's equations and relate it to the properties of the
fields it describes.

cl Apply Coulomb’s and Gauss's laws to calculate the -cl
electric field of a charged body.

c2 Carry out field applications on both electrical -2
trenching and vertical electrical soundings

dl Collaborate effectively within a team. -dl
d2 Acquire entrepreneurial skills to prepare technical - d2
reports.

Course Content _Jtall ¢ gisa

Theoretical Aspect 4 kil cle gua gall L,di el

< gl - ; il Lud)
3 . Aluadlll cile gz : P
= ¥ i Topies. b || 22
Units ub 1op seR B I con. H
1 | Vector analysis Coulomb's law and its applications. week 1 2
. Electric potential, Gauss's law and its
2 | Electric field and forces. e Week 2 2
applications
Electric potential, Energy and power in
3 | Electric dipole electric circuits. Week 3 2
(Millikan oil drop experiment)
Maxwell's Equations Electrical Resistivity/Conductivity and
4 Week 4-5 4
Rocks
5 | Effect of dielectric. Week 6 2
6 | Midterm exam Week 7 2
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Frequency-domain electromagnetics (1-

Time-domain D)
b . . . Week 8-9 4
electromagnetics Frequency-domain electromagnetics (1,
2-D)
8 Molecular model of Resistance and Electromotive force. 10 5
induced charge Current | Magnetic field. Wee
o | Magnetic force. Energy stored in magnetic field, Week 11 5

Magnetic ring.

Electrical and
10 | Electromagnetic
Methods

Classifications and their Importance in

Geo-exploration Week 12-13 4

Interpretation of Resistivity Data. Field

Applications. week 14-15 4

11 | Resistivity Method

12 | Final exam Week 16 2

ng,.an cleladl g &Lu‘a’ﬁ e 16 32
Number of Weeks /and Contact Hours Per Semester

Practical / Training/ Tutorials/ Exercises Aspects (sl cilall e g ga 1% ddd

A Gl / plgeal) fgland) Sl 2 50 £ saaad) Lladl) e L)
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | Introduction to Resistivity week 1 2
2 | Resistivity Sounding Week 2-3 4
3 | Modeling resistivity data Week 4-5 4
4 | Electromagnetic methods: EM conductivity Week 6 2
5 | Mid term exam Week 7 2
6 | EM conductivity Week 8 2
7 | GeoModel - Electromagnetic Conductivity Surveys week 9-10 4
8 | Ground Penetrating Radar: Introduction Week 11 2
9 | Final lab exam Week 14 2
Lladl) cle Lud) g o) Alaa 12 24
Number of Weeks /and Contact Hours Per Semester

Teaching Strategies aiaill 5 aleil) il i)

= |nteractive Lectures

=  Discussion

=  Demonstration

=  Brain storm

=  Problem solving

=  Small group working
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| » Student-led Seminars |

Tasks and Assignments <idsal) g dadisy)
' |

p ) olf /eaatsit) GICil) g g3 | Msiad dasd | L) £ gad
No Assignments (A /s 28) Mark | Week Due
1
Total Score 4a Al Alas) 15/150
10/ 100

Learning Assessment alail) a g

¢ pr ) bl psE) (g gy sa | Ay | Yocreadd 090
No Assessment Method Week Due Mark PrOpAosmon of Final
sessment

1 | Lab Exercises Weekly 20 13.4%

2 | Participation Weekly 10 6.7%

3 | Quizzes End of a topic 10 6.7%

4 | Mid-Term written exam Week 7 20 13.3%

5 | Final lab Exam Week 14 20 13.3%

6 | Final Exam (theoretical) Week 16 70 46.6%
Total & saxall 150 100.00%

Learning Resources alill jalas

Required Textbook(s) (Gsaxe ¢ 23 Y) Al aal sall
3. Physics for Scientists and Engineers, sixth edition. By:. Serway, Beichner, Saunders College
Publishing 2000
4. Keary, P., Brooks, M. and I. Hill, 2002, An Introduction to Geophysical Exploration, 3rd
edt. , Blackwell Science, Oxford.

4. Dobrin, M. B. and Savit, C. H., 1988, Introduction to Geophysical Prospecting, McGraw
Hill, New York. Introduction to Physics 6th edition by Halliday and Resnick, 2000Wiley
6. Looking into the Earth: An introduction to geological geophysics; Alan E. Mussett, M. Aftab Khan.
Cambridge University Press, 2009.
Electronic Materials and Web Sites etc. < AN a2 ga g 43 5 SN jibaal)
http//Awww. hyperphysics.com/

o

WWW.Spe.com
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Course Policies:

1 Class Attendance:
- Students are expected to attend classes regularly and promptly.
- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 Tardy:

- Attendance and arriving on time for the class are necessary. If the student is late, he will be

prevented from class.

3 Exam Attendance/Punctuality:

- According to the rules the student gets absent in the exam of the course.

4 Assignments & Projects:
- Papers survey or projects should be submitted by the time detriment by the professor.

5 Cheating:

- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission.

6 Plagiarism:

-Plagiarism is a serious offense and will always result in animposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 Other policies:

-The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.
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