
 

 

Answer on Question #58826 – Math – Calculus 

Question 

Integration of ((sin x)^2 + 4)/((sin x)^4 +16)dx  

Solution 

Let’s recall some trigonometrical formulas:  

1

cos2 𝑥
= 1 + 𝑡𝑎𝑛2𝑥; cos2 𝑥 =  

1

1+𝑡𝑎𝑛2𝑥
; (𝑡𝑎𝑛𝑥)′ =

1

cos2 𝑥
. 

Next, 

∫
sin2 𝑥 + 4

sin4 𝑥 + 16
𝑑𝑥 = ∫

sin2 𝑥
cos2 𝑥

+
4

cos2 𝑥
(𝑠𝑖𝑛2 𝑥)2

cos2 𝑥
+

16
cos2 𝑥

𝑑𝑥 = ∫
𝑡𝑎𝑛2𝑥 + 4(1 + 𝑡𝑎𝑛2𝑥)

𝑡𝑎𝑛2𝑥(1 − cos2 𝑥) + 16(1 + 𝑡𝑎𝑛2𝑥)
𝑑𝑥 = 

= ∫
5𝑡𝑎𝑛2𝑥 + 4

𝑡𝑎𝑛2𝑥 (1 −  
1

1 + 𝑡𝑎𝑛2𝑥
) + 16(1 + 𝑡𝑎𝑛2𝑥)

𝑑𝑥

= ∫
5𝑡𝑎𝑛2𝑥 + 4

𝑡𝑎𝑛2𝑥 (
𝑡𝑎𝑛2𝑥

1 + 𝑡𝑎𝑛2𝑥
) + 16(1 + 𝑡𝑎𝑛2𝑥)

𝑑𝑥 = 

= [𝑡𝑎𝑛𝑥 = 𝑡; 𝑥 = 𝑎𝑟𝑐𝑡𝑎𝑛𝑡; 𝑑𝑥 =  
1

1 + 𝑡2
𝑑𝑡] = ∫

5𝑡2 + 4

(1 + 𝑡2) (
𝑡4

1 + 𝑡2) + 16(1 + 𝑡2)2 
𝑑𝑡 = 

= ∫
5𝑡2 + 4

𝑡4 + 16 + 32𝑡2 + 16𝑡4
𝑑𝑡 = ∫

5𝑡2 + 4

17𝑡4 + 32𝑡2 + 16
𝑑𝑡 = [𝐷 = 322 − 4 ∗ 17 ∗ 16 = −64; 

𝑡2 =
−32 + 8𝑖

34
, 𝑡2 =

−32 − 8𝑖

34
] = ∫

5𝑡2 + 4

17(𝑡2 +
16 − 4𝑖

17 )(𝑡2 +
16 + 4𝑖

17 )
𝑑𝑡 = 

[
𝐴

(𝑡2 +
16 − 4𝑖

17 )
+

𝐵

(𝑡2 +
16 + 4𝑖

17 )
=

5𝑡2 + 4

(𝑡2 +
16 − 4𝑖

17 )(𝑡2 +
16 + 4𝑖

17 )
 

𝐴 (𝑡2 +  
16 + 4𝑖

17
) + 𝐵 (𝑡2 +

16 − 4𝑖

17
) =

= 5𝑡2 + 4; {
𝐴 + 𝐵 = 5

𝐴
16 + 4𝑖

17
+ 𝐵

16 − 4𝑖

17
= 4 

{
𝐵 = 5 − 𝐴

𝐴
16 + 4𝑖

17
+ (5 − 𝐴)

16 − 4𝑖

17
= 4

 

{
𝐵 = 5 − 𝐴

𝐴(16 + 4𝑖 − 16 + 4𝑖) + 80 − 20𝑖 = 68
{

𝐵 =
5

2
−

3

2
𝑖

𝐴 =
−12 + 20𝑖

8𝑖
=

5

2
+

3

2
𝑖

] 



 

 

=
1

17
∗

1

2
∫ (

5 + 3𝑖

(𝑡2 +
16 − 4𝑖

17 )
+

5 − 3𝑖

(𝑡2 +
16 + 4𝑖

17 )
) 𝑑𝑡 =

=
1

34
(

(5 + 3𝑖)√17

2√4 − 𝑖
𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑡√17

2√4 − 𝑖
) +

(5 − 3𝑖)√17

2√4 + 𝑖
𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑡√17

2√4 + 𝑖
)) + 𝐶

= 

=
1

68
(

(5 + 3𝑖)√17

√4 − 𝑖
∗

√4 + 𝑖

√4 + 𝑖
𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑡√17

2√4 − 𝑖
∗

√4 + 𝑖

√4 + 𝑖
) +

(5 − 3𝑖)√17

√4 + 𝑖
∗

∗
√4 − 𝑖

√4 − 𝑖
𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑡√17

2√4 + 𝑖
∗

√4 − 𝑖

√4 − 𝑖
)) + 𝐶

= [√(4 − 𝑖)(4 + 𝑖) = √17; 𝑡 = 𝑡𝑎𝑛𝑥] 

=
1

68
((5 + 3𝑖)√4 + 𝑖 ∗ 𝑎𝑟𝑐𝑡𝑎𝑛 (

𝑡𝑎𝑛𝑥 ∗ √4 + 𝑖

2
) + (5 − 3𝑖)√4 − 𝑖

∗ 𝑎𝑟𝑐𝑡𝑎𝑛 (
𝑡𝑎𝑛𝑥 ∗ √4 − 𝑖

2
)) + 𝐶, 

where 𝐶 is an integration constant. 

Answer: ∫
𝐬𝐢𝐧𝟐 𝒙+𝟒

𝐬𝐢𝐧𝟒 𝒙+𝟏𝟔
𝒅𝒙 =

𝟏

𝟔𝟖
((𝟓 + 𝟑𝒊)√𝟒 + 𝒊 ∗ 𝒂𝒓𝒄𝒕𝒂𝒏 (

𝒕𝒂𝒏𝒙∗√𝟒+𝒊

𝟐
) +

+(𝟓 − 𝟑𝒊)√𝟒 − 𝒊 ∗ 𝒂𝒓𝒄𝒕𝒂𝒏 (
𝒕𝒂𝒏𝒙∗√𝟒−𝒊

𝟐
)) + 𝑪. 
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