
 

 

Answer on Question #51999-Math-Calculus 

b) Compute the Jacobian matrices using the chain rule for 𝑧 =  𝑢2  +  𝑣2 where (3)  

𝑢 =  2𝑥 +  7, 𝑣 =  3𝑥 +  𝑦 +  7. 

Solution 

Let 𝑧 = 𝑓(𝑢, 𝑣) =  𝑢2  +  𝑣2 and 𝑔(𝑢, 𝑣)  =  (2𝑥 + 7, 3𝑥 + 𝑦 + 7). 

𝐷𝑓 =  (𝑓𝑢, 𝑓𝑣) =  (2𝑢, 2𝑣). 

𝐷𝑔 = (
𝑢𝑥 𝑢𝑦

𝑣𝑥 𝑣𝑦
)   =  (

2 0
3 1

). 

So,  

𝐹(𝑓 ∘ 𝑔) =  𝐷𝑓 ∙ 𝐷𝑔 = (2𝑢, 2𝑣) (
2 0
3 1

) = (4𝑢 +  6𝑣, 2𝑣) . 

Answer: (𝟒𝒖 +  𝟔𝒗, 𝟐𝒗) . 

c) if  

𝑓(𝑥, 𝑦) = {

4𝑥2𝑦2

𝑥2 + 𝑦2
, (𝑥, 𝑦) ≠ (0,0)

0, (𝑥, 𝑦) = (0,0)

 

Then show 

𝑓𝑥𝑦(0,0) = 𝑓𝑦𝑥(0,0) 

Solution 

𝑓𝑋(𝑥, 𝑦) =
8𝑥𝑦2(𝑥2 + 𝑦2) − 4𝑥2𝑦2 ∙ 2𝑥

(𝑥2 + 𝑦2)2
=

8𝑥𝑦4

(𝑥2 + 𝑦2)2
. 

𝑓𝑥𝑦 =
4 ∙ 8𝑥𝑦3(𝑥2 + 𝑦2)2 − 8𝑥𝑦4 ∙ 2(𝑥2 + 𝑦2)2𝑦

(𝑥2 + 𝑦2)4
=

32𝑥3𝑦3

(𝑥2 + 𝑦2)3
. 

𝑓𝑦(𝑥, 𝑦) =
8𝑦𝑥2(𝑥2 + 𝑦2) − 4𝑥2𝑦2 ∙ 2𝑦

(𝑥2 + 𝑦2)2
=

8𝑦𝑥4

(𝑥2 + 𝑦2)2
. 

𝑓𝑥𝑦 =
4 ∙ 8𝑦𝑥3(𝑥2 + 𝑦2)2 − 8𝑦𝑥4 ∙ 2(𝑥2 + 𝑦2)2𝑥

(𝑥2 + 𝑦2)4
=

32𝑥3𝑦3

(𝑥2 + 𝑦2)3
. 

Thus, 

𝑓𝑥𝑦 = 𝑓𝑦𝑥  𝑓𝑜𝑟 𝑎𝑙𝑙 (𝑥, 𝑦). 

Therefore  

𝑓𝑥𝑦(0,0) = 𝑓𝑦𝑥(0,0). 
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