
 

 

Answer on Question #45493 – Math - Integral Calculus 

 y suffix n = intregation sinnx/sinx dx  

 then show that  

 y= 2sin (n-1)x/(n-1) +y suffix n-2  

 HENCE evaluate  

 intregation limit 0 to pie /2  

 sin7x/sinx 

Solution. 

𝒚 = 𝒔𝒖𝒇𝒇𝒊𝒙 (𝒏) = ∫
𝒔𝒊𝒏𝒏𝒙

𝒔𝒊𝒏𝒙
𝒅𝒙 = ∫

𝒔𝒊𝒏[(𝒏 − 𝟐)𝒙 + 𝟐𝒙]

𝒔𝒊𝒏𝒙
𝒅𝒙 = 

= ∫
𝒔𝒊𝒏(𝒏 − 𝟐)𝒙 ∗ (𝟏 − 𝟐𝒔𝒊𝒏𝟐𝒙) + 𝟐𝒄𝒐𝒔(𝒏 − 𝟐)𝒙 ∗ 𝒔𝒊𝒏𝒙 ∗ 𝒄𝒐𝒔𝒙

𝒔𝒊𝒏𝒙
𝒅𝒙 = 

= 𝒔𝒖𝒇𝒇𝒊𝒙 (𝒏 − 𝟐) + ∫ −𝟐𝒔𝒊𝒏(𝒏 − 𝟐)𝒙 ∗ 𝒔𝒊𝒏𝒙 + 𝟐𝒄𝒐𝒔(𝒏 − 𝟐)𝒙 ∗ 𝒄𝒐𝒔𝒙𝒅𝒙 = 

= 𝒔𝒖𝒇𝒇𝒊𝒙 (𝒏 − 𝟐) − 𝟐 ∫ 𝒄𝒐𝒔(𝒏 − 𝟏)𝒙𝒅𝒙 =
𝟐𝒔𝒊𝒏(𝒏−𝟏)𝒙

𝒏−𝟏
+ 𝒔𝒖𝒇𝒇𝒊𝒙 (𝒏 − 𝟐). 

So, 

𝒔𝒖𝒇𝒇𝒊𝒙(𝟕) = 𝒔𝒖𝒇𝒇𝒊𝒙(𝟓) +
𝟐𝒔𝒊𝒏𝟔𝒙

𝟔
= 𝒔𝒖𝒇𝒇𝒊𝒙(𝟑) +

𝟐𝒔𝒊𝒏𝟒𝒙

𝟒
+

𝒔𝒊𝒏𝟔𝒙

𝟑
= 

= 𝒔𝒖𝒇𝒇𝒊𝒙(𝟏) +
𝟐𝒔𝒊𝒏𝟐𝒙

𝟐
+

𝟐𝒔𝒊𝒏𝟒𝒙

𝟒
+

𝒔𝒊𝒏𝟔𝒙

𝟑
= ∫ 𝒅𝒙 + 𝒔𝒊𝒏𝟐𝒙 +

𝒔𝒊𝒏𝟒𝒙

𝟐
+

𝒔𝒊𝒏𝟔𝒙

𝟑
=  

= 𝒙 +  𝒔𝒊𝒏𝟐𝒙 +
𝒔𝒊𝒏𝟒𝒙

𝟐
+

𝒔𝒊𝒏𝟔𝒙

𝟑
+ 𝒄𝒐𝒏𝒔𝒕. 

Thus:  ∫
𝒔𝒊𝒏𝟕𝒙

𝒔𝒊𝒏𝒙

𝝅

𝟐
𝟎

𝒅𝒙 = (𝒙 +  𝒔𝒊𝒏𝟐𝒙 +
𝒔𝒊𝒏𝟒𝒙

𝟐
+

𝒔𝒊𝒏𝟔𝒙

𝟑
) |

𝒙=𝟎

𝒙=
𝝅

𝟐
 

=
𝝅

𝟐
 . 
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