
Answer on Question #74854 – Math – Calculus 

Question 

 

Express the vector field vector 𝐹 = 𝑥𝑧𝑖 + (𝑥2 + 𝑦2)𝑗 +
𝑥

𝑧
𝑘 in cylindrical polar 

coordinates.  

     Solution 
Any vector field can be written as 

 
𝐹 = 𝐹𝑥𝑖 + 𝐹𝑦𝑗 + 𝐹𝑧𝑘 = 𝐹𝜌𝑒𝜌 + 𝐹𝜑𝑒𝜑 + 𝐹𝑧𝑒𝑧 , 

for our condition 

𝐹𝑥 = 𝑥𝑧, 𝐹𝑦 = 𝑥2 + 𝑦2, 𝐹𝑧 =
𝑥

𝑧
. 

 
Use the next conversion between cartesian and cylindrical coordinates: 
 

𝑥 = 𝜌𝑐𝑜𝑠𝜑, 𝑦 = 𝜌𝑠𝑖𝑛𝜑, 𝑧 = 𝑧. 
 
Let’s substitute in the condition: 
 

𝐹𝜌 = 𝑥𝑧 = 𝜌𝑐𝑜𝑠𝜑 ∙ 𝑧 = 𝜌𝑧 𝑐𝑜𝑠𝜑, 

𝐹𝜑 = 𝑥2 + 𝑦2 = (𝜌2𝑐𝑜𝑠2𝜑 + 𝜌2𝑠𝑖𝑛2𝜑) = 𝜌2, 

𝐹𝑧 =
𝑥

𝑧
=

𝜌𝑐𝑜𝑠𝜑

𝑧
. 

Then  

𝐹 = 𝜌𝑧 𝑐𝑜𝑠𝜑 𝑒𝜌 + 𝜌2𝑒𝜑 +
𝜌𝑐𝑜𝑠𝜑

𝑧
𝑒𝑧 . 

 

Answer: 𝐹 = 𝜌𝑧 𝑐𝑜𝑠𝜑 𝑒𝜌 + 𝜌2𝑒𝜑 +
𝜌𝑐𝑜𝑠𝜑

𝑧
𝑒𝑧 . 
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