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Problem 26) ∫ [𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)]′d𝑥𝑥𝑏𝑏 

𝑎𝑎 = ∫ 𝑓𝑓′(𝑥𝑥)𝑔𝑔(𝑥𝑥)d𝑥𝑥𝑏𝑏
𝑎𝑎 + ∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)d𝑥𝑥𝑏𝑏

𝑎𝑎  

 →     ∫ 𝑓𝑓′(𝑥𝑥)𝑔𝑔(𝑥𝑥)d𝑥𝑥𝑏𝑏
𝑎𝑎 = 𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)|𝑎𝑎𝑏𝑏 − ∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)d𝑥𝑥𝑏𝑏

𝑎𝑎  

 = 𝑓𝑓(𝑏𝑏)𝑔𝑔(𝑏𝑏) − 𝑓𝑓(𝑎𝑎)𝑔𝑔(𝑎𝑎) − ∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)d𝑥𝑥𝑏𝑏
𝑎𝑎 . 

a) ∫ 𝑥𝑥𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= −(𝑥𝑥 𝜅𝜅⁄ )𝑒𝑒−𝜅𝜅𝜅𝜅|0∞ + (1 𝜅𝜅⁄ )∫ 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= −(1 𝜅𝜅2⁄ )𝑒𝑒−𝜅𝜅𝜅𝜅|0∞ = 1 𝜅𝜅2⁄ . 

b) ∫ 𝑥𝑥2𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= −(𝑥𝑥2 𝜅𝜅⁄ )𝑒𝑒−𝜅𝜅𝜅𝜅|0∞ + (2 𝜅𝜅⁄ )∫ 𝑥𝑥𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= 2 𝜅𝜅3⁄ . 

c) ∫ sin(𝜔𝜔𝑥𝑥) 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞
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0
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0
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𝜅𝜅2
          →          ∫ sin(𝜔𝜔𝑥𝑥) 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞
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d) Using the result in part (c), we also find 

 ∫ cos(𝜔𝜔𝑥𝑥) 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= (𝜅𝜅 𝜔𝜔⁄ )∫ sin(𝜔𝜔𝑥𝑥) 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
    →     ∫ cos(𝜔𝜔𝑥𝑥) 𝑒𝑒−𝜅𝜅𝜅𝜅d𝑥𝑥∞

0
= 𝜅𝜅

𝜔𝜔2 + 𝜅𝜅2
 
. 

e) ∫ 𝑥𝑥2𝑒𝑒−𝜋𝜋𝜅𝜅2d𝑥𝑥∞

0
= −(𝑥𝑥 2𝜋𝜋⁄ )𝑒𝑒−𝜋𝜋𝜅𝜅2�
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+ (1 2𝜋𝜋⁄ )∫ 𝑒𝑒−𝜋𝜋𝜅𝜅2d𝑥𝑥∞

0
= 1 4𝜋𝜋⁄ . 

f ) ∫ 𝑥𝑥3𝑒𝑒−𝜋𝜋𝜅𝜅2d𝑥𝑥∞
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g) ∫ 𝑥𝑥 ln 𝑥𝑥 d𝑥𝑥𝑎𝑎

0
= (½𝑥𝑥2 ln 𝑥𝑥)|0𝑎𝑎 − ∫ (½𝑥𝑥2)(1 𝑥𝑥⁄ )d𝑥𝑥𝑎𝑎

0
= ½𝑎𝑎2 ln𝑎𝑎 − (¼𝑥𝑥2)|0𝑎𝑎 

 = 𝑎𝑎2(2 ln𝑎𝑎 − 1) 4⁄ . 

h) ∫ 𝑥𝑥𝜅𝜅 ln2 𝑥𝑥 d𝑥𝑥𝑎𝑎
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see part (a) 


