
 

 

Answer on Question #68204 – Math –  Calculus 

Question 

Given that 
 

ϕ=ln|r| 
 
such that r=xi+yj+zk  

find ▽ϕ 
 

Solution 

 |𝑟| = √𝑥2 + 𝑦2 + 𝑧2,   𝜑 = 𝑙𝑛√𝑥2 + 𝑦2 + 𝑧2. 

 𝛁𝜑 = 𝜑𝑥𝒊 + 𝜑𝑦𝒋 + 𝜑𝑧𝒌 =
2𝑥

√𝑥2+𝑦2+𝑧2
𝒊 +

2𝑦

√𝑥2+𝑦2+𝑧2
𝒋 +

2𝑧

√𝑥2+𝑦2+𝑧2
𝒌 = 

 =
2

√𝑥2+𝑦2+𝑧2
(𝑥𝒊 + 𝑦𝒋 + 𝑧𝒌). 
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