
Prof. Magdy Ghannam 

 

PHYS 111   
 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     وصف المقرر:

قة هكط      كا ااة،  قانون كولوم ، المجال والجهد الكهربائي حركة شححححححطية ني مة لي هجال كهربي ، المكط

هشححححطون، ال مام الم،حححح مر، قانون موم ، المياوهة ورمرة الطرامة، ال اقة واليدمة الكهربائمة، قاودة كمرشححححو ، 

إنك،ام الضوء ، العدساة ومنواوها، قوانمن تمام الشطن وال اريغ لمكط ،  قانونا الإنعكاس ، المرايا ومنواوها ، 

الانعكاس والانك،ام، الميشوم. الانعكاس الكلي الداخلي والزاوية الطررة، العدساة، العدساة المركبة، المجهر 

،ميمة.  شعاع الج،م الأسور ، الأثر الكهروضوئي، الأشعة ال ،مط والمركب.  هيدهة لي نظرية الكم, ظواهر إ الب

 .  طلل الإشعاوي، قانون ال طلل الإشعاوي ، ال ااولاة اليووية، اليشاك الإشعاويخواص اليواة, ال
 

Course Description: 

- Vectors and forces analysis, Electric forces, field and potential. motion of charged 

particle in electric field, Capacitance, Energy of charged capacitor,  Direct current 

(DC), Ohm’s law, Resistance and temperature, energy and power, Kirchhoff's 

rules, Current in charged  Capacitor.   

 

- Reflection and refraction of light: reflection and refraction laws, refraction by  

plane- parallel plate, Prism, total internal reflection and the critical angle.  

 

- Introduction to quantum theory, Black Body radiation, Photoelectric effect,  

 X-Rays, Nuclear Decay, Decay Law, Nuclear reactions, Radioactivity.   
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PHYS 221 Electro magnetism 1                      1 كهرومغناطيسية  
 

   

ة ذاة لاالكهربائمة ال،اكية، قانون راوس و ت بمياته، المكطااة، المجال المغياكم،ي لموص

الكهروهغياكم،ي، قانونا لاماراي وليز، مشكال هخ لاة، قانون مهبمر و ت بمياته، الطث 

 .الخواص المغياكم،مة للمارة، تطلمل روائر ال مام الم ررر، الرنمن لي روائر ال والي وال وازي
 

 

 

 

List of topics 
 

Vector and Scalar Fields, Electrostatics Fields, Electrostatics Force  

Gauss Law and its application, Electric potential  Charge Dipoles  

Conductors and Insulators, Capacitors  

The magnetic field of conductors with different shapes, Ampere's 

law and its applications. Magnetic Force 
 

Induced electromotive force,  

Faraday's law, Lenz's law, magnetic properties of matter 

 

Analysis of AC circuits, resonance in series and parallel circuits.  
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Phys104 ( General Phys. 2 )  

COURSE SYLLABUS  

Text book  

Physics for Scientists and Engineers  

( 6th  edition )- R. A. Serway& Jewett 
 

Chapter 

& 

Sections 

Sections  Contents Examples problems 

23 

Electric Field 

 

3, 4, 6, 7 

Coulomb’s Law, The Electric Field, 
Electric Field Lines, and Motion of 
Charged Particles in a Uniform 
Electric Field. 

1,2, 3, 5, 8, 10, 

11  

4, 7, 10, 14, 

20, 21, 42, 

45, 46  

24 

Gauss’s Law 

 

1,2, 3, 4 

Electric Flux, Gauss’s Law, and 
Application of Gauss’s Law to 
Various Charge Distributions 
(Examples: 4,5,6,7,8) and  
Conductors in Electrostatic 
Equilibrium. 

 
 

2, 3,  
4, 5, 6, 7, 8  

 

3,4,9,11, 21, 
24, 31, 35, 
37, 40,42,   

25 

Electric Potential 

 

1, 2, 3 

Potential Difference and Electric 
Potential, Potential Diff. in a Uniform 
Electric Field, Electric Potential and 
Potential Energy Due to point 
Charges. 

 

1,2, 3   

 

2,3, 6,16,17,20  

26 

Capacitance 
and Dielectrics 

 

1, 2, 3, 4, 5 

Definition & Calculating of 
Capacitance, Combinations of 
Capacitors, Energy Stored in a 
Charged Capacitor, Dielectrics.  

1, 4, 6, 7  1, 7, 9, 18,21, 

31,36, 47, 54 
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27 

Current and 
Resistance 

1, 2, 4, 6 

Electric Current, Resistance, 
Resistance and Temperature, 
Electric Power. 

1, 2, 3, 6, 7, 8  1, 11, 12, 15, 

16,  22,  32,33,  

36, 49, 56 

28 

Direct Current 
Circuits 

1, 2 ,3 

 Electromotive Force, Resistors in 
Series and Parallel, Kirchhoff’s 
Rules.  

1, 4, 6, 8, ,10 2, 6, 8, 9, 15, 

20,21, 36, 40  

29 

Magnetic Field 

 

1, 2, 4, 5 

Magnetic Fields and Forces, 
Magnetic Force Acting on a Current-
Carrying Conductor(Up to equation 
29.3), Motion of a Charged Particle 
in a Uniform Magnetic Field and its 
Applications (velocity selector)   

1, 6, 7  7, 9, 12,14,  

30, 37, 41  

30 

Sources of the 
Magnetic Field 

 

1, 2, 3, 4,5, 6 

The Biot -Savart Law( Eq.30.5 only and 

without proof), Magnetic Force 
Between Two Parallel Conductors, 
Ampère’s Law, Mag. Field of a 
Solenoid, Magnetic Flux, Gauss’s 
Law in Magnetism. 

 

4, 8  4, 16,17, 31, 

35, 63  

31 

Faraday’s Law 

1, 2 

Faraday’s Law of Induction, 
Motional emf.  

 
1, 5  

 
2, 5, 13, 20  

32 

Inductance 

 

1, 3 

Self-Inductance, Energy in a Mag. 
field .  

1, 2  6,7, 9, 16, 29, 

30, 31, 37   

33 

Alternating 
Current Circuits  

AC 

 

1, 2, 3, 4, 5, 6, 7 

 AC Sources, Resistors – Inductors - 
Capacitors in an AC circuit,   

The RLC Series Circuit, Power in an 
AC Circuit, Resonance in a Series 
RLC Circuit.     

1, 5, 6, 7 3, 10, 17,21,22 

26, 32, 33, 37 
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Course Evaluation 

 

Exam Marks Date Notes 

1st Midterm    

2nd Midterm    

Lab Exp. Report 

& Exam 

   

Final 40   

TOTAL 100   

 

 

 


