
Answer on Question #76429 – Math – Calculus 

Question 

 

Express the vector field 𝐹⃗ = 𝑧𝑥𝑖 + (𝑥2 + 𝑦2)𝑗 + 𝑥 𝑧⁄  𝑘⃗⃗ in cylindrical polar 

coordinates.  

 

Solution 

Relation to convert a vector from rectangular to cylindrical 

[

𝐹𝜌

𝐹𝜃

𝐹𝑧

] = [
cos 𝜃 sin 𝜃 0

− sin 𝜃 cos 𝜃 0
0 0 1

] [

𝐹𝑥

𝐹𝑦

𝐹𝑧

] 

 

[

𝐹𝜌

𝐹𝜃

𝐹𝑧

] = [
cos 𝜃 sin 𝜃 0

− sin 𝜃 cos 𝜃 0
0 0 1

] [

𝑧𝑥
𝑥2 + 𝑦2

𝑥 𝑧⁄
] = 

 

= [
cos 𝜃 sin 𝜃 0

− sin 𝜃 cos 𝜃 0
0 0 1

] [

𝑧𝜌 cos 𝜃

(𝜌 cos 𝜃)2 + (𝜌 sin 𝜃)2

𝜌 cos 𝜃 𝑧⁄
] = 

 

= [
cos 𝜃 sin 𝜃 0

− sin 𝜃 cos 𝜃 0
0 0 1

] [

𝑧𝜌 cos 𝜃

𝜌2

𝜌 cos 𝜃 𝑧⁄
] = 

 

= [

𝑧𝜌 cos2 𝜃 + 𝜌2 sin 𝜃

−𝑧𝜌 sin 𝜃 cos 𝜃 + 𝜌2 cos 𝜃

𝜌 cos 𝜃 𝑧⁄

] 

 

𝐹⃗ = (𝑧𝜌 cos2 𝜃 + 𝜌2 sin 𝜃)𝑒𝜌 + (−𝑧𝜌 sin 𝜃 cos 𝜃 + 𝜌2 cos 𝜃)𝑒𝜃 + (
𝜌 cos 𝜃

𝑧
) 𝑒𝑧 
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