
 

 

Answer on Question #54867 – Math – Calculus 

Question 

If 𝑓(𝑥, 𝑦)  =  𝑥3𝑦2 − 𝑠𝑖𝑛2(𝑥)𝑐𝑜𝑠(2𝑦), what is 
𝜕𝑓

𝜕𝑦
? 

Solution 

Take a partial derivative. 

Use the subtraction rule: 
𝜕(𝑓1−𝑓2)

𝜕𝑦
=

𝜕𝑓1

𝜕𝑦
−

𝜕𝑓2

𝜕𝑦
. 

𝜕𝑓

𝜕𝑦
=

𝜕𝑓(𝑥, 𝑦)

𝜕𝑦
=

𝜕(𝑥3𝑦2 − 𝑠𝑖𝑛2(𝑥)𝑐𝑜𝑠(2𝑦))

𝜕𝑦
=

𝜕(𝑥3𝑦2)

𝜕𝑦
−

𝜕(sin2(𝑥) cos(2𝑦))

𝜕𝑦
 

Use the constant factor rule: 
𝜕(𝑐𝑓)

𝜕𝑦
= 𝑐

𝜕𝑓

𝜕𝑦
, 𝑐 𝑖𝑠 a constant. 

Note: regarding differentiation with respect to 𝑦, variable 𝑥 is a constant. 

𝜕(𝑥3𝑦2)

𝜕𝑦
−

𝜕(sin2(𝑥) cos(2𝑦))

𝜕𝑦
= 𝑥3

𝜕(𝑦2)

𝜕𝑦
− sin2(𝑥)

𝜕(𝑐𝑜𝑠(2𝑦))

𝜕𝑦
 

Use the rules of differentiation: 
𝑑𝑦𝑛

𝑑𝑦
= 𝑛𝑦𝑛−1, 𝑛 ≠ 0;  

𝑑(cos(𝑦))

𝑑𝑦
= − sin(𝑦) ; 

𝑑𝑓(𝑔(𝑦))

𝑑𝑦
=

𝑑𝑓

𝑑𝑔

𝑑𝑔

𝑑𝑦
. 

𝑥3
𝜕(𝑦2)

𝜕𝑦
− sin2(𝑥)

𝜕(𝑐𝑜𝑠(2𝑦))

𝜕𝑦
= 𝑥3 ∗ 2𝑦 − sin2(𝑥) ∗ (− sin(2𝑦)) ∗ 2 = 

=2𝑦𝑥3 + 2 sin2(𝑥) sin(2𝑦). 

Answer: 2𝑦𝑥3 + 2 sin2(𝑥) sin(2𝑦). 
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