
 

 

Answer on Question #52627 – Math – Vector Calculus 

Calculate the divergence of the vector field 𝒇: 

a) 𝒇 = (𝑥𝑦, 𝑦𝑧, 𝑦2 − 𝑥3); 

b) 𝒇 = (𝑥, 𝑦, 𝑧); 

c) 𝒇 = (𝑥 − 2𝑧𝑥2, 𝑧 − 𝑥𝑦, 𝑧2𝑥2). 

Solution 

First of all, the definition of divergence is the following: 

𝑑𝑖𝑣 𝒇 =
𝜕𝑓𝑥

𝜕𝑥
+

𝜕𝑓𝑦

𝜕𝑦
+

𝜕𝑓𝑧

𝜕𝑧
 . 

Now, we can calculate divergence of the vector field 𝒇 in three cases:  

a) 𝑑𝑖𝑣 𝒇 =
𝜕(𝑥𝑦)

𝜕𝑥
+

𝜕(𝑦𝑧)

𝜕𝑦
+

𝜕(𝑦2−𝑥3)

𝜕𝑧
= 𝑦

𝜕(𝑥)

𝜕𝑥
+ 𝑧

𝜕(𝑦)

𝜕𝑦
+ 0 = 𝑦 + 𝑧; 

b) 𝑑𝑖𝑣 𝒇 =
𝜕(𝑥)

𝜕𝑥
+

𝜕(𝑦)

𝜕𝑦
+

𝜕(𝑧)

𝜕𝑧
= 1 + 1 + 1 = 3; 

c) 𝑑𝑖𝑣 𝒇 =
𝜕(𝑥−2𝑧𝑥2)

𝜕𝑥
+

𝜕(𝑧−𝑥𝑦)

𝜕𝑦
+

𝜕(𝑧2𝑥2)

𝜕𝑧
= (

𝜕𝑥

𝜕𝑥
− 2𝑧

𝜕(𝑥2)

𝜕𝑥
) + (

𝜕𝑧

𝜕𝑦
− 𝑥

𝜕𝑦

𝜕𝑦
) + 𝑥2 𝜕(𝑧2)

𝜕𝑧
= 

= 1 − 4𝑧𝑥 − 𝑥 + 2𝑧𝑥2. 

Answer: 

a) 𝑑𝑖𝑣 𝒇 = 𝑦 + 𝑧; 

b) 𝑑𝑖𝑣 𝒇 = 3; 

c) 𝑑𝑖𝑣 𝒇 = 1 − 4𝑧𝑥 − 𝑥 + 2𝑧𝑥2. 
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