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Electromagnetic (I) 
1st Midterm Exam. 

 
College of Electronic Technology              Date: 01/10/2022 
Department of Communications               Time: 90 min. 
========================================================================== 

Name: ___________________________  _________ _____________ :______ رقم القيدسم و الا
========================================================================== 

Answer the following questions: 

 

Q1) Consider the following vectors: 
 

𝐴 = 𝑎̂𝑥 + 2𝑎̂𝑦 − 3𝑎̂𝑧 ,     𝐵⃗⃗ = −4𝑎̂𝑦 + 𝑎̂𝑧 ,    𝐶 = 5𝑎̂𝑥 − 2𝑎̂𝑧 

Find: 

1. 𝑎𝐴⃗⃗⃗⃗⃗ 

2. 𝐴 ⃗⃗⃗⃗ . 𝐵 ⃗⃗⃗⃗  

3. |𝐴 ⃗⃗⃗⃗ − 𝐵 ⃗⃗⃗⃗ | 

4. 𝜃𝐴𝐵 

5. 𝑃𝑟𝑜𝑣𝑒 𝑡ℎ𝑎𝑡 ∶ 𝐴. (𝐵⃗⃗ × 𝐶) =  (𝐴 × 𝐵⃗⃗). 𝐶 
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Q2) Determine the area of a cylindrical surface described by:  
𝜌 = 5𝑚, 30° ≤ ∅ ≤ 60°, 0 ≤ 𝑧 ≤ 3𝑚 

 

As in the figure Q2 
 

 

 

 

 

 
 
 
 

 

 

 

 

 

 

 

Q3) Prove that the vector 𝐴 = (𝑥 + 𝑦)𝑎̂𝑥 + (𝑦 − 𝑥)𝑎̂𝑦 + 𝑧 𝑎̂𝑧 in Cartesian coordinates is 

equal to 𝐴 = 𝜌𝑎̂𝜌 − 𝜌𝑎̂𝜑 + 𝑧 𝑎̂𝑧  in cylindrical coordinates. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Q2 

𝜌 = 5 
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Q4) The curl of the vector 𝐺⃗ = 𝜌(2 + 𝑠𝑖𝑛2 𝜑)𝑎̂𝜌 + 𝜌 sin(𝜑) cos(𝜑) 𝑎̂𝜑 + 3𝑧 𝑎̂𝑧 is 

equal to zero. 

Verify Stoke’s theorem for the figure shown in Figure Q4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Q4 



Vector Relations 

 

Cartesian Coordinates   (x,y,z) 

 
 

 

Cylindrical Coordinates   (ρ,φ,z) 
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Spherical Coordinates   (r,θ,φ) 
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zdl a d a d a dzρ φρ ρ φ= + +
� � � �

 

sinrdl a dr a rd a r dθ φθ θ φ= + +
� � � �

  




