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Opti 503A Final Exam Solutions Spring 2017 
 
Problem 1) In the method of integration by parts the functions 𝑓𝑓(𝑥𝑥) and 𝑔𝑔(𝑥𝑥) satisfy the identity 
∫ 𝑓𝑓(𝑥𝑥)𝑔𝑔′(𝑥𝑥)d𝑥𝑥𝑏𝑏
𝑎𝑎 = 𝑓𝑓(𝑥𝑥)𝑔𝑔(𝑥𝑥)|𝑎𝑎𝑏𝑏 − ∫ 𝑓𝑓′(𝑥𝑥)𝑔𝑔(𝑥𝑥)d𝑥𝑥𝑏𝑏

𝑎𝑎 . 

a) In the present problem, let 𝑓𝑓(𝑥𝑥) = ln 𝑥𝑥 and 𝑔𝑔′(𝑥𝑥) = 𝑥𝑥𝑛𝑛. We will have 
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b) Here 𝑓𝑓(𝑥𝑥) = ln 𝑥𝑥 and 𝑔𝑔′(𝑥𝑥) = 1 (1 + 𝑥𝑥)2⁄ . We will have 
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c) Change of variable: 𝑦𝑦 = ln 𝑥𝑥. Therefore, d𝑦𝑦 = (1 𝑥𝑥⁄ )d𝑥𝑥, or d𝑥𝑥 = exp(𝑦𝑦) d𝑦𝑦. We find 
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Change of variable: 𝑥𝑥 = 𝑦𝑦 2⁄  
Odd integrand 


