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Solution to Problem 21) Considering that sin(2𝑥𝑥) = 2 sin 𝑥𝑥 cos 𝑥𝑥, application of the method of 
integration by parts yields 

 2∫ exp(𝑝𝑝 sin 𝑥𝑥) sin 𝑥𝑥 cos 𝑥𝑥 d𝑥𝑥𝜋𝜋 2⁄
0 = (2 𝑝𝑝⁄ ) exp(𝑝𝑝 sin 𝑥𝑥) sin 𝑥𝑥|0

𝜋𝜋 2⁄  

 −(2 𝑝𝑝⁄ ) ∫ exp(𝑝𝑝 sin 𝑥𝑥) cos 𝑥𝑥 d𝑥𝑥𝜋𝜋 2⁄
0  

 = (2 𝑝𝑝⁄ )𝑒𝑒𝑝𝑝 − (2 𝑝𝑝2⁄ ) exp(𝑝𝑝 sin 𝑥𝑥)|0
𝜋𝜋 2⁄  

 = (2 𝑝𝑝⁄ )𝑒𝑒𝑝𝑝 − (2 𝑝𝑝2⁄ )𝑒𝑒𝑝𝑝 + (2 𝑝𝑝2⁄ ) 

 = 2 [1 + (𝑝𝑝 − 1)𝑒𝑒𝑝𝑝] 𝑝𝑝2⁄ . 
 


