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STEP/Integration Q10 (21/6/23) 

 

∫
1

𝑥𝑙𝑛𝑥
 𝑑𝑥   
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Solution   

We could try to do this by Parts: 

Differentiating  
1

𝑙𝑛𝑥
 : 

∫
1

𝑥𝑙𝑛𝑥
 𝑑𝑥 = 𝑙𝑛𝑥 .

1

𝑙𝑛𝑥
− ∫ 𝑙𝑛𝑥 .  (−1)(𝑙𝑛𝑥)−2 (

1

𝑥
) 𝑑𝑥  

= 1 + ∫
1

𝑥𝑙𝑛𝑥
 𝑑𝑥   ?!  

[The apparent contradiction here is explained by the constant of 

integration.] 

Instead: ∫
1

𝑥𝑙𝑛𝑥
 𝑑𝑥 = ∫

(
1

𝑥
)

𝑙𝑛𝑥
 𝑑𝑥, and ∫

1

𝑥
𝑑𝑥 = 𝑙𝑛𝑥, 

so let 𝑢 = 𝑙𝑛𝑥; 𝑑𝑢 =
1

𝑥
 𝑑𝑥, 

and ∫
1

𝑥𝑙𝑛𝑥
 𝑑𝑥 = ∫

1

𝑢
𝑑𝑢 = ln(𝑙𝑛𝑥) + 𝑐 

 


