
 

 

Answer on Question #53128 – Math – Integral Calculus 

 Find the reduction formula of ʃsin8xdx. 

Solution 

𝑰𝒏 = ∫ 𝒔𝒊𝒏𝒏𝒙𝒅𝒙 = ∫ 𝒔𝒊𝒏𝒏−𝟏𝒙𝒔𝒊𝒏𝒙𝒅𝒙 = − ∫ 𝒔𝒊𝒏𝒏−𝟏𝒙𝒅(𝒄𝒐𝒔𝒙) = 

= −𝒔𝒊𝒏𝒏−𝟏𝒙𝒄𝒐𝒔𝒙 + (𝒏 − 𝟏) ∫ 𝒔𝒊𝒏𝒏−𝟐𝒙𝒄𝒐𝒔𝟐𝒙𝒅𝒙 = 

= −𝒔𝒊𝒏𝒏−𝟏𝒙𝒄𝒐𝒔𝒙 + (𝒏 − 𝟏) ∫ 𝒔𝒊𝒏𝒏−𝟐𝒙(𝟏 − 𝒔𝒊𝒏𝟐𝒙)𝒅𝒙 =  

= −𝒔𝒊𝒏𝒏−𝟐𝒙𝒄𝒐𝒔𝒙 + (𝒏 − 𝟏)𝑰𝒏−𝟐 − (𝒏 − 𝟏)𝑰𝒏  →   

→   𝑰𝒏 = −
𝟏

𝒏
𝒔𝒊𝒏𝒏−𝟏𝒙𝒄𝒐𝒔𝒙 +

𝒏 − 𝟏

𝒏
𝑰𝒏−𝟐 

Thus 

 𝑰𝟖 = −
𝟏

𝟖
𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔𝒙 +

𝟕

𝟖
𝑰𝟔 = −

𝟏

𝟖
𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔𝒙 +

𝟕

𝟖
(−

𝟏

𝟔
𝒔𝒊𝒏𝟓𝒙𝒄𝒐𝒔𝒙 +

𝟓

𝟔
𝑰𝟒) = 

 = −
𝟏

𝟖
𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔𝒙 −

𝟕

𝟒𝟖
𝒔𝒊𝒏𝟓𝒙𝒄𝒐𝒔𝒙 +

𝟑𝟓

𝟒𝟖
(−

𝟏

𝟒
𝒔𝒊𝒏𝟑𝒙𝒄𝒐𝒔𝒙 +

𝟑

𝟒
𝑰𝟐) = 

 = −
𝟏

𝟖
𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔𝒙 −

𝟕

𝟒𝟖
𝒔𝒊𝒏𝟓𝒙𝒄𝒐𝒔𝒙 −

𝟑𝟓

𝟏𝟗𝟐
𝒔𝒊𝒏𝟑𝒙𝒄𝒐𝒔𝒙 +

𝟏𝟎𝟓

𝟏𝟗𝟐
(−

𝟏

𝟐
𝒔𝒊𝒏𝒙𝒄𝒐𝒔𝒙 +

𝟏

𝟐
𝑰𝟎) = 

= −
𝟏

𝟖
𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔𝒙 −

𝟕

𝟒𝟖
𝒔𝒊𝒏𝟓𝒙𝒄𝒐𝒔𝒙 −

𝟑𝟓

𝟏𝟗𝟐
𝒔𝒊𝒏𝟑𝒙𝒄𝒐𝒔𝒙 −

𝟏𝟎𝟓

𝟑𝟖𝟒
𝒔𝒊𝒏𝒙𝒄𝒐𝒔𝒙 +

𝟏𝟎𝟓

𝟑𝟖𝟒
𝑰𝟎 

But  𝑰𝟎 = ∫ 𝒅𝒙 = 𝒙 + 𝒄, where 𝒄 is an arbitrary real constant. 

So  

∫ 𝒔𝒊𝒏𝟖𝒙𝒅𝒙 = −
𝒔𝒊𝒏𝒙𝒄𝒐𝒔𝒙

𝟑𝟖𝟒
(𝟒𝟖𝒔𝒊𝒏𝟔𝒙 + 𝟓𝟔𝒔𝒊𝒏𝟒𝒙 + 𝟕𝟎𝒔𝒊𝒏𝟐𝒙 + 𝟏𝟎𝟓) +

𝟏𝟎𝟓

𝟑𝟖𝟒
𝒙 + 𝒄 
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