
 

 

Answer on Question #59674 – Math – Calculus 
 

Question 
If 𝜑 = 2𝑥𝑧4 − 𝑥2𝑦 
 
find |∇𝜑|. 
 

Solution 
We know that 

∇𝜑 = (
𝜕𝜑

𝜕𝑥
;
𝜕𝜑

𝜕𝑦
;
𝜕𝜑

𝜕𝑧
) 

and 

|∇𝜑| = √(
𝜕𝜑

𝜕𝑥
)
2

+ (
𝜕𝜑

𝜕𝑦
)
2

+ (
𝜕𝜑

𝜕𝑧
)
2

. 

If 𝜑 = 2𝑥𝑧4 − 𝑥2𝑦 then we have 
𝜕𝜑

𝜕𝑥
= 2𝑧4 − 2𝑥𝑦; 

𝜕𝜑

𝜕𝑦
= −𝑥2; 

𝜕𝜑

𝜕𝑧
= 8𝑥𝑧3; 

and finally 

|∇𝜑| = √(2𝑧4 − 2𝑥𝑦)2 + (−𝑥2)2 + (8𝑥𝑧3)2 = 
 

= √4𝑧8 − 8𝑥𝑦𝑧4 + 4𝑥2𝑦2 + 𝑥4 + 64𝒙𝟐𝑧6 = √4𝑧8 + 64𝒙𝟐𝑧6 − 8𝑥𝑦𝑧4 + 𝑥4 + 4𝑥2𝑦2. 
 

Answer: |∇𝜑| = √4𝑧8 + 64𝒙𝟐𝑧6 − 8𝑥𝑦𝑧4 + 𝑥4 + 4𝑥2𝑦2. 
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