
Answer on Question #76442 – Math – Calculus 

Question 

 

If  

𝑓(𝑥, 𝑦) = {
𝑥2 tan−1 (

𝑦

𝑥
) − 𝑦2 tan−1 (

𝑥

𝑦
) ,   𝑥 ≠ 0, 𝑦 ≠ 0  

0,                                               𝑥 = 0, 𝑦 = 0
 

then show that  

𝜕2𝑓

𝜕𝑥𝜕𝑦
=

𝑥2 − 𝑦2

𝑥2 + 𝑦2
 

 

Solution 

If we want to calculate the partial derivative of 𝑓(𝑥, 𝑦) at any point away from the 

origin (0, 0) we can use 

𝜕𝑓

𝜕𝑦
|(𝑥,𝑦)≠(0,0) = 𝑥2 (

1

1 +
𝑦2

𝑥2

) (
1

𝑥
) − 2𝑦 tan−1 (

𝑥

𝑦
) − 𝑦2 (

1

1 +
𝑥2

𝑦2

) (−
𝑥

𝑦2
) = 

=
𝑥3 + 𝑥𝑦2

𝑥2 + 𝑦2
− 2𝑦 tan−1 (

𝑥

𝑦
) = 𝑥 − 2𝑦 tan−1 (

𝑥

𝑦
) 

 

𝜕2𝑓

𝜕𝑥𝜕𝑦
|(𝑥,𝑦)≠(0,0) = 1 − 2𝑦 (

1

1 +
𝑦2

𝑥2

) (
1

𝑦
) = 1 −

2𝑦2

𝑥2 + 𝑦2
=

𝑥2 − 𝑦2

𝑥2 + 𝑦2
 

𝜕2𝑓

𝜕𝑥𝜕𝑦
|(𝑥,𝑦)=(0,0) = 0 
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