
Answer on Question #70038 – Math –  Calculus 

Question 

 

Evaluate  ∇⃗⃗ (𝑟3𝑟 ). 

 

Solution 

𝐹(𝑥, 𝑦, 𝑧) = 𝑟3𝑟 = √(𝑥2 + 𝑦2 + 𝑧2)3(𝑥𝑖 + 𝑦𝑗 + 𝑧�⃗� ) = 

= 𝑥√(𝑥2 + 𝑦2 + 𝑧2)3 ∙ 𝑖 + 𝑦√(𝑥2 + 𝑦2 + 𝑧2)3 ∙ 𝑗 + 𝑧√(𝑥2 + 𝑦2 + 𝑧2)3 ∙ �⃗� = 𝐹1𝑖 + 𝐹2𝑗 + 𝐹3�⃗� , 

∇⃗⃗ (𝑟3𝑟 ) = ∇⃗⃗ 𝐹(𝑥, 𝑦, 𝑧) =
𝜕𝐹1

𝜕𝑥
+

𝜕𝐹2

𝜕𝑦
+

𝜕𝐹3

𝜕𝑧
= 

𝜕

𝜕𝑥
(𝑥√(𝑥2 + 𝑦2 + 𝑧2)3) +

𝜕

𝜕𝑦
(𝑦√(𝑥2 + 𝑦2 + 𝑧2)3) +

𝜕

𝜕𝑧
(𝑧√(𝑥2 + 𝑦2 + 𝑧2)3) = 

= (√(𝑥2 + 𝑦2 + 𝑧2)3 + 𝑥 ∙
3

2
√𝑥2 + 𝑦2 + 𝑧2 ∙ 2𝑥) + 

+(√(𝑥2 + 𝑦2 + 𝑧2)3 + 𝑦 ∙
3

2
√𝑥2 + 𝑦2 + 𝑧2 ∙ 2𝑦) + 

+(√(𝑥2 + 𝑦2 + 𝑧2)3 + 𝑧 ∙
3

2
√𝑥2 + 𝑦2 + 𝑧2 ∙ 2𝑧) = 

= 3√(𝑥2 + 𝑦2 + 𝑧2)3 + √𝑥2 + 𝑦2 + 𝑧2(3𝑥2 + 3𝑦2 + 3𝑧2) = 

= 3√(𝑥2 + 𝑦2 + 𝑧2)3 + 3√(𝑥2 + 𝑦2 + 𝑧2)3 = 6√(𝑥2 + 𝑦2 + 𝑧2)3 = 6𝑟3. 

Answer: 6𝑟3. 
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