
Answer on Question #76440 – Math – Calculus 

 

Question 

 

If possible then find the value of 𝑓 such that 

𝑭 = (4𝑥3 + 9𝑥2𝑦2, 6𝑥3𝑦 + 6𝑦5) = ∇𝑓 

 

Solution 

𝑭(𝑥, 𝑦) = (4𝑥3 + 9𝑥2𝑦2)𝒊 + (6𝑥3𝑦 + 6𝑦5)𝒋. 

Here 𝑃 = 4𝑥3 + 9𝑥2𝑦2 and 𝑄 = 6𝑥3𝑦 + 6𝑦5, so 
𝜕𝑃

𝜕𝑦
=

𝜕

𝜕𝑦
(4𝑥3 + 9𝑥2𝑦2) = 18𝑥2𝑦   and   

𝜕𝑄

𝜕𝑥
=

𝜕

𝜕𝑦
(6𝑥3𝑦 + 6𝑦5) = 18𝑥2𝑦 

𝜕𝑃

𝜕𝑦
=

𝜕𝑄

𝜕𝑥
 

Since the domain of 𝑭 is all of 𝑹2, we conclude that 𝑭 is conservative. Thus there 

exists a function 𝑓 such that ∇𝑓 = 𝑭. 
𝑓𝑥(𝑥, 𝑦) = 4𝑥3 + 9𝑥2𝑦2,   𝑓𝑦(𝑥, 𝑦) = 6𝑥3𝑦 + 6𝑦5 

Integrate first equation with respect to 𝑥 

𝑓(𝑥, 𝑦) = 4 (
𝑥4

4
) + 9𝑦2 (

𝑥3

3
) + 𝑔(𝑦) 

𝑓(𝑥, 𝑦) = 𝑥4 + 3𝑥3𝑦2 + 𝑔(𝑦) 

Thus 

𝑓𝑦(𝑥, 𝑦) = 3𝑥3(2𝑦) + 𝑔′(𝑦) 

But 

𝑓𝑦(𝑥, 𝑦) = 6𝑥3𝑦 + 6𝑦5 

So 

3𝑥3(2𝑦) + 𝑔′(𝑦) = 6𝑥3𝑦 + 6𝑦5 

𝑔′(𝑦) = 6𝑦5 

𝑔(𝑦) = 6 (
𝑦6

6
) + 𝐶 

𝑔(𝑦) = 𝑦6 + 𝐶 

Therefore, 

𝑓(𝑥, 𝑦) = 𝑥4 + 3𝑥3𝑦2 + 𝑦6 + 𝐶 

𝐀𝐧𝐬𝐰𝐞𝐫: 𝑓(𝑥, 𝑦) = 𝑥4 + 3𝑥3𝑦2 + 𝑦6 + 𝐶. 
 

 

 

 

 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

https://www.assignmentexpert.com/

