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1. Given the vectors 𝑴 = 100𝒙ෝ + 24𝒚ෝ and 𝑵 = 38𝒙ෝ + 37𝒚ෝ. Draw the two vectors and then find: 

(a) the unit vector pointing from 𝑴 to 𝑵; 
(b) 𝑴 ∙ 𝑵; 
(c) the angle between 𝑴 and 𝑵; 
(d) 𝑴 × 𝑵; and 
(e) an unit vector perpendicular to both 𝑴 and 𝑵. 

 
2. A field is given as  

𝑮(𝑥, 𝑦) =
௬𝒙ෝି௫𝒚ෝ

௫మା௬మ  

Find: 
(a) the unit vector in the direction of 𝐆 at P(3, ) and  
(b) the angle between 𝑮(x, y) and 𝒙ෝ at P. 

     
3. For two vector fields  

𝑨(𝜌, 𝜙) = 𝜌
య

మ
 cos𝜙𝝆ෝ + 𝜌

య

మ
 sin𝜙𝝓෡ , 

𝑩(𝜌, 𝜙) = 𝜌
భ

మ
 cos𝜙𝝆ෝ + 𝜌

భ

మ
 sin𝜙𝝓෡ , 

 
 is there any point in space with A and B being perpendicular? Please provide clear reasoning using 

mathematics. 
 
4. Consider a line at y = L to 5L. It contains electric charge of density 

௅
= 

௅଴
(𝑦/𝐿)ିଶ଴ for some 

constant 
௅଴

 in C/m. Find the total charge of this line. 
 
5. In the cylindrical coordinate system, the six surfaces: 𝜌 = 3, 𝜌 = 5, 𝜙 = 0°, 𝜙 = 30°, 𝑧 = 0, and 𝑧 =

5 define a closed surface.  
(a) Sketch the volume enclosed by the six surfaces as a 3D picture. 
(b) Calculate the enclosed volume. 
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