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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 

ELECTRICAL ENGINEERING DEPARTMENT 

 

 

 

Problem 1). Given vectors 𝐀 = 2𝐚𝐱 + 17𝐚𝐲 + 5𝐚𝐳 and 𝐁 = 6𝐚𝐱 + 3𝐚𝐲 + 6𝐚𝐳, Find: 

a) 𝐁 ∙ (𝐀 × 𝐁)  

 

= 𝟎   [ 𝒕𝒉𝒆 𝒗𝒆𝒄𝒕𝒐𝒓 𝑩 𝒊𝒔 𝒐𝒓𝒕𝒉𝒐𝒈𝒐𝒏𝒂𝒍 𝒕𝒐 𝒕𝒉𝒆 𝒗𝒆𝒄𝒕𝒐𝒓 (𝑨 × 𝑩)  

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Determine the vector component of A that is: 

1) Normal to the surface  𝐱 = 𝟗 

= 𝟐 𝒂𝒙 

 

 

 

 

2) Tangential to the surface   𝐳 = 𝟒 

= 𝟐 𝒂𝒙 + 𝟏𝟕 𝒂𝒚 
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Problem 2).  

a) Given that 𝐄 = 2 𝐚𝐫, evaluate ∮ 𝐄 ∙ 𝐝𝐒
𝐒

  .Where S is the region between spherical 

surfaces r = 2 and r = 4 

𝒅𝑺 = 𝒅𝑺𝟏 + 𝒅𝑺𝟐   ;    𝒅𝑺𝟏 = +𝒓𝟐𝒔𝒊𝒏𝜽𝒅𝜽𝒅𝝋𝒂𝒓|𝒂𝒕 𝒓=𝟒
  ;                  

                                       𝒅𝑺𝟐 = −𝒓𝟐𝒔𝒊𝒏𝜽𝒅𝜽𝒅𝝋𝒂𝒓|𝒂𝒕 𝒓=𝟐
 

∮ 𝑬 ∙ 𝒅𝑺

𝑺

= ∮ 𝑬 ∙ 𝒅𝑺𝟏

𝑺𝟏

+ ∮ 𝑬 ∙ 𝒅𝑺𝟐

𝑺𝟐

= 

= ∬ 𝟐

𝟐𝝅 𝝅

𝟎𝟎

 𝒓𝟐𝒔𝒊𝒏𝜽𝒅𝜽𝒅𝝋𝒓=𝟒    − ∬ 𝟐

𝟐𝝅 𝝅

𝟎𝟎

 𝒓𝟐𝒔𝒊𝒏𝜽𝒅𝜽𝒅𝝋𝒓=𝟐  

= 𝟐 ∗ (𝟒)𝟐 ∗ (−𝒄𝒐𝒔𝜽)
𝝅

𝟎
∗  𝝋

𝟐𝝅

𝟎
−   𝟐 ∗ (𝟐)𝟐 ∗ (−𝒄𝒐𝒔𝜽)

𝝅

𝟎
∗  𝝋

𝟐𝝅

𝟎
 

 

= 𝟐 ∗ 𝟏𝟔     ∗   𝟐                ∗ 𝟐𝝅   −    𝟐 ∗ 𝟒     ∗   𝟐                ∗ 𝟐𝝅 

 

= 𝟗𝟔𝝅 

 

 

 

 

 

 

b) Find the surface integral of  𝐅 = 64 𝐚𝐳 over S, where S is the cylinder defined by 

𝟎 ≤ 𝛒 ≤ 𝟐, 𝟎 ≤ 𝐳 ≤ 𝟓 𝐚𝐧𝐝 𝟎 ≤ 𝛗 ≤ 𝟐𝛑. Justify your answer. 

 

= 𝟎 (𝒕𝒉𝒆 𝑭𝒍𝒖𝒙 𝒐𝒇 𝒂 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 𝒇𝒊𝒆𝒍𝒅 𝒕𝒐 𝒂 𝒖𝒏𝒊𝒇𝒐𝒓𝒎 𝒔𝒖𝒓𝒇𝒂𝒄𝒆 𝒆𝒒𝒖𝒂𝒍 𝒛𝒆𝒓𝒐)  
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Problem 3)  

a) Write the divergence theorem. (only the law) 

 

∮ 𝑬 ∙ 𝒅𝑺

𝑺

= ∭(𝜵. �⃗⃗� )𝒅𝑽

𝑽

 

 

 

 

 

 

b) If the vector field: 

𝐆 = (2Bz − Ay)ax + (2x + Cz)ay + (4y − x)az 

 is irrotational, determine the constants: A, B and C. 

 

𝒊𝒓𝒓𝒐𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒍 ⇔  𝜵 × �⃗⃗� = 𝟎 

 

𝛁 × �⃗⃗� = (𝟒 − 𝑪)𝒂𝒙 + (𝟐𝑩 + 𝟏)𝒂𝒚 + (𝟐 + 𝑨)𝒂𝒛 = 𝟎 

 

(𝟒 − 𝑪) = 𝟎           ;     𝑪 = 𝟒  

(𝟐𝑩 + 𝟏) = 𝟎         ;     𝑩 = −
𝟏

𝟐
 

 

(𝟐 + 𝑨) = 𝟎      ;     𝑨 = −𝟐  
 

   

 

 

 

 

 

 

 


