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Syllabus for Electromagnetism subject (231) 

Chapter (1): Vector algebra 

1.1 Introduction 
1.2 Scalar and Vectors 
1.3 Unit vector 
1.4 Vector addition and subtraction 
1.5 Position and Distance Vectors  
1.6 Vector Multiplication (Dot Product-Vector Product –Scalar triple 

Product –Vector Triple Product). 
1.7 Components Of a Vector  

The home work problems are : 

 (1.1, 1.3, 1.5, 1.7, 1.9 .1.11, 1.13, 1.15, 1.17 1.19, 1.21) 

Chapter (2) Coordinate systems and Transformation 

2.1 Introductions. 

2.2 Cartesian Coordinates (X, Y, Z). 

2.3 Circular Cylindrical Coordinatesሺ	ߩ	, ߮	, ܼሻ. 

2.4 Spherical Coordinates ( r 	, ,	ߠ ߮	ሻ . 

The home work problems are: 

(2.1 , 2.3 , 2.5 , 2.7, 2.9 , 2.11 , 2.13 , 2.15 , 2.17 , 2.19 , 2.21 , 

2.23) 

Chapter (3) Vector Calculus 

3.1 Introduction 

3.2 Differential Length, Area, and Volume 

 Cartesian Coordinates, Cylindrical Coordinates, Spherical Coordinates. 

3.3 Line, Surface and Volume integrals. 

3.4 Del Operator. 

3.5 Gradient of A scalar. 

3.6 Divergence of a Vector and Divergence Theorem. 
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3.7 Curl of a Vector and Stokes’s Theorem.   

3.8 Laplacian of a Scalar. 

3.9 Classification of a Vector Fields  

 The home work problems are : 

( 3.1 , 3.2 , 3.3 , 3.12 , 3.13 , 3.15 , 3.18 , 3.24 , 3.27, 3.33 ,3.39)   

Chapter (4) Electrostatic Fields 

4.1 Introduction 

4.2Coulomb’s Law and Field Intensity 

4.3 Electric Fields due to continuous charge distributions. 

Line Charge, Surface Charge, Volume Charge  

4.4 Electric Flux Density. 

4.5 Gauss’ Law – Maxwell’ Equation. 

4.6 Application of Gauss’s Law 

 Point Charge, Infinite Line Charge, Infinite Sheet Charge, Uniformly 
Charged Sphere. 

4.7 Electric Potential  

4.8 Relationship between E and V  Maxwell’ Equation. 

4.9 An Electric Dipole. 

4.10 Electric Flux Lines and Equipotential Surfaces. 

4.11 Energy Density in Electrostatic Fields. 

Study well these solved problems (4.1, 4.2, 4.4, 4.5, 4.7, 4.8, 
4.11 4.12, 4.13 4.15) 

The home work problems  are 

 (4.1, 4.3, 4.9, 4.10, 4.13, 4.16, 4.26, 4.29) 
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Chapter (5) Electric fields in Material Space 

5.1 Introduction. 

5.2 Properties of Materials. 

5.3 Convection current. 

5.4 Conduction Current. 

5.5 Polarization in Dielectrics. 

5.6 Dielectric constant and strength. 

5.7 Linear, Isotropic, and Homogeneous Dielectrics. 

5.8 Continuity Equation and Relaxation Time. 

5.9 Boundary Conditions. 

      A. Dielectric –Dielectric Boundary Conditions. 

      B. Conductor – Dielectric Boundary Conditions. 

      C. Conductor –Free –Space Boundary Conditions. 

Study well these solved problems (5.1, 5.3 ,5.6 ,5.7 ,5.8 ,5.9) 

The home work problems are 

 (5.1, 5.3 , 5.12 , 5.18 , 5.20 , 5.27 , 5.29) 
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Sheet (1) Vector algebra 
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Sheet (2) Coordinate Systems and 
Transformation 
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Sheet (3) Vector Calculus 
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Sheet (4) Electrostatic Fields 
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Sheet (5) Electric Fields In Material Space 
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