
 

 

Answer on Question #62036 – Math – Vector Calculus 
 

Question 
 
For a scalar field 

𝜑 = 𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛, 
 

where 𝑛 is a non-zero real constant,  

 
show that 
 

(∇𝜑, 𝑟) = 𝑛𝜑 

 

 
Solution 

If 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗⃗� and 𝜑 = 𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛, then 

 

∇𝜑 =
𝜕𝜑

𝜕𝑥
𝑖 +

𝜕𝜑

𝜕𝑦
𝑗 +

𝜕𝜑

𝜕𝑧
�⃗⃗� =

=
𝜕(𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛)

𝜕𝑥
𝑖 +

𝜕(𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛)

𝜕𝑦
𝑗 +

𝜕(𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛)

𝜕𝑧
�⃗⃗� = 

= 𝑛𝑥𝑛−1𝑖 + 𝑛𝑦𝑛−1𝑗 + 𝑛𝑧𝑛−1�⃗⃗�; 

 
 

(∇𝜑, 𝑟) = (𝑛𝑥𝑛−1𝑖 + 𝑛𝑦𝑛−1𝑗 + 𝑛𝑧𝑛−1�⃗⃗�, 𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗⃗�) =

= 𝑛𝑥𝑛−1𝑥 + 𝑛𝑦𝑛−1𝑦 + 𝑛𝑧𝑛−1𝑧 = 𝑛(𝑥𝑛 + 𝑦𝑛 + 𝑧𝑛) = 𝑛𝜑. 
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