
Answer on Question #74405 – Math – Calculus 

Question 

∬

𝑑𝑥 𝑑𝑦

4+𝑥2+𝑦2

𝑦 < 𝑥 < √4 − 𝑦2 𝑎𝑛𝑑 0 < 𝑦 < √2
 - ? 

Solution 

We depict the region of integration: 

 Red dotted line is 𝑦 = 𝑥; 

Blue dotted line is 𝑥 = √4 − 𝑦2; 

Green dotted lines are 𝑦 = 0, 𝑦 = √2 ; 

 

{
𝑥 = √4 − 𝑦2

𝑦 = 𝑥

𝑦 = √2  

 {
𝑥 = √2  

𝑦 = √2  
;  

We use the polar coordinates: 

 {
𝑥 = 𝑟𝑐𝑜𝑠(𝜑)
𝑦 = 𝑟𝑠𝑖𝑛(𝜑)

; 𝑟 ∈ (0; 2);  𝜑 ∈ (0;
𝜋

4
) ; 𝑑𝑥 ∙ 𝑑𝑦 = 𝑟𝑑𝑟 ∙ 𝑑𝜑 



 

∬

𝑑𝑥 𝑑𝑦

4 + 𝑥2 + 𝑦2

𝑦 < 𝑥 < √4 − 𝑦2 𝑎𝑛𝑑 0 < 𝑦 < √2

= 

= ∫ 𝑑𝜑 ∫
𝑟𝑑𝑟

4 + (𝑟𝑐𝑜𝑠(𝜑))2 + (𝑟𝑠𝑖𝑛(𝜑))2
=

2

0

𝜋
4

0

 

= ∫ 𝑑𝜑 ∫
𝑟𝑑𝑟

4 + 𝑟2(𝑐𝑜𝑠2𝜑 + 𝑠𝑖𝑛2𝜑)
=

2

0

𝜋
4

0

 

= ∫ 𝑑𝜑 ∫
𝑟𝑑𝑟

4 + 𝑟2
=

2

0

𝜋
4

0

 

=
𝜋

4
∫

𝑟𝑑𝑟

4 + 𝑟2
=

2

0

[
𝑡 = 4 + 𝑟2

𝑑𝑡 = 2𝑟𝑑𝑟
𝑡 ∈ (4; 8)

] =
𝜋

4
∫

𝑑𝑡

2𝑡

8

4

= 

=
𝜋

4
∙

1

2
∙ ∫

𝑑𝑡

𝑡

8

4

=
𝜋

8
(𝑙𝑛8 − 𝑙𝑛4) =

𝜋

8
𝑙𝑛

8

4
=

𝜋

8
𝑙𝑛2 

Answer: ∬

𝑑𝑥 𝑑𝑦

4+𝑥2+𝑦2

𝑦 < 𝑥 < √4 − 𝑦2 𝑎𝑛𝑑 0 < 𝑦 < √2
=

𝜋

8
ln 2  
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