
 

 

Answer on Question #66096 – Math – Calculus 

Question 

Check if the following integrals are independent of path and evaluate those which 

are independent: 

𝒊) ∬ (6𝑥𝑦 − 𝑦3

(3,4)

(0,0)

)𝑑𝑥 + (3𝑥2 − 𝑥3𝑦)𝑑𝑦 

𝒊𝒊) ∬ (3𝑥2 − 2𝑦2

(3,8)

(−1,4)

)𝑑𝑥 + (−4𝑥𝑦)𝑑𝑦 

Solution 

𝒊) 𝐶ℎ𝑒𝑐𝑘 𝑡ℎ𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒 𝑜𝑓 𝑝𝑎𝑡ℎ: 

𝑃(𝑥, 𝑦) = 6𝑥𝑦 − 𝑦3                            

𝑄(𝑥, 𝑦) = 3𝑥2 − 𝑥3𝑦                           

𝜕𝑃

𝜕𝑦
= 6𝑥 − 3𝑦2 

𝜕𝑄

𝜕𝑥
= 6𝑥 − 3𝑥2𝑦 

𝜕𝑃

𝜕𝑦
≠

𝜕𝑄

𝜕𝑥
, ℎ𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑑𝑒𝑝𝑒𝑛𝑑𝑠  𝑜𝑛 𝑡ℎ𝑒 𝑝𝑎𝑡ℎ 𝑜𝑓 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 

𝒊𝒊) 𝐶ℎ𝑒𝑐𝑘 𝑡ℎ𝑒 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑐𝑒 𝑜𝑓 𝑝𝑎𝑡ℎ: 

𝑃(𝑥, 𝑦) = 3𝑥2 − 2𝑦2                            

𝑄(𝑥, 𝑦) = −4𝑥𝑦                           

𝜕𝑃

𝜕𝑦
= −4𝑦 

𝜕𝑄

𝜕𝑥
= −4𝑦 

𝜕𝑃

𝜕𝑦
=

𝜕𝑄

𝜕𝑥
, ℎ𝑒𝑛𝑐𝑒 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑙 𝑖𝑠 𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛𝑡  𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑡ℎ 𝑜𝑓 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 



 

 

 

(3𝑥2 − 2𝑦2)𝑑𝑥 + (−4𝑥𝑦)𝑑𝑦 = 𝑑(𝑥3) − 𝑑(2𝑦2𝑥) = 𝑑(𝑥3 − 2𝑦2𝑥) = 𝑑𝑢               

𝑆𝑜, 𝑡ℎ𝑒 𝑓𝑖𝑒𝑙𝑑 𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑖𝑠 𝑢 = 𝑥3 − 2𝑦2𝑥 

𝑇ℎ𝑒𝑛 𝑏𝑦 𝑓𝑜𝑟𝑚𝑢𝑙𝑎 

∫ 𝑃𝑑𝑥 + 𝑄𝑑𝑦 = 𝑢(𝐵) − 𝑢(𝐴)

𝐴𝐵

 

compute 

∬ (3𝑥2 − 2𝑦2

(3,8)

(−1,4)

)𝑑𝑥 + (−4𝑥𝑦)𝑑𝑦 = 𝑢(3,8) − 𝑢(−1,4)

= (27 − 2 ∗ 64 ∗ 3) − (−1 − 2 ∗ 16 ∗ (−1)) = −357 + 31 = −326 

 

Answer: (i) the integral is dependent of the path; (ii) the integral is 

independent of the path and 

∬ (3𝑥2 − 2𝑦2(3,8)

(−1,4)
)𝑑𝑥 + (−4𝑥𝑦)𝑑𝑦 = −326. 
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