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Given that ∫ ln(𝑠𝑖𝑛𝑥) 𝑑𝑥 = 𝐴
5

2
 

show that ∫ ln(𝑒𝑥𝑠𝑖𝑛𝑥)𝑑𝑥 = 𝐴
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The following log law is useful: 

log𝑎 𝑥𝑦 = log𝑎 𝑥 + log𝑎 𝑦 

 

 
∫ ln(𝑒𝑥 ∙ 𝑠𝑖𝑛𝑥)𝑑𝑥 =

5

2

∫ [ln(𝑒𝑥) + ln⁡(𝑠𝑖𝑛𝑥)]𝑑𝑥
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Use this property of the definite integral 

∫ (𝑓(𝑥) ± 𝑔(𝑥))𝑑𝑥
𝑏

𝑎

 

= ∫ 𝑓(𝑥)𝑑𝑥
𝑏

𝑎

±∫ 𝑔(𝑥)𝑑𝑥
𝑏

𝑎

 

 

 
∫ [ln(𝑒𝑥) + ln(𝑠𝑖𝑛𝑥)]𝑑𝑥
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= ∫ ln(𝑒𝑥) 𝑑𝑥 + ∫ ln⁡(𝑠𝑖𝑛𝑥)𝑑𝑥
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ln(𝑒𝑥) = 𝑥  

 
= ∫ 𝑥𝑑𝑥 +∫ ln⁡(𝑠𝑖𝑛𝑥)𝑑𝑥
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= [
𝑥²

2
]
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