
Answer on Question#39060 – Math – Integral Calculus 

Evaluate: ∫
1

𝑥 𝑒𝑥  𝑑𝑥. 

Solution. 

Integration by parts : 

If u = u(x), v = v(x), and the differentials du = u '(x) dx and dv = v'(x) dx, then integration by parts states that 

 

or more compactly: 

 
So,  

∫
1

𝑥 𝑒𝑥  𝑑𝑥 = ∫
𝑒−𝑥

𝑥
 𝑑𝑥 = - ∫

𝑑(𝑒−𝑥 )

𝑥
  = - (

1

𝑥∗ 𝑒𝑥 −  ∫
−1

𝑥2 𝑒𝑥  𝑑𝑥 ) = 

=  
−1

𝑥∗ 𝑒𝑥 +  ∫
1

𝑥2  
 𝑑(𝑒−𝑥 ) = 

−1

𝑥∗ 𝑒𝑥 + 
1

𝑥2∗ 𝑒𝑥 − ∫
−2

𝑥3 𝑒𝑥  𝑑𝑥 =  

= 
−1

𝑥∗ 𝑒𝑥 + 
1

𝑥2∗ 𝑒𝑥 − ∫
2

𝑥3  
 𝑑(𝑒−𝑥 ) = 

= 
−1

𝑥∗ 𝑒𝑥 + 
1

𝑥2∗ 𝑒𝑥 −(
2

𝑥3∗ 𝑒𝑥 - ∫
−2∗3

𝑥4 𝑒𝑥  𝑑𝑥) =  

= 
−1

𝑥∗ 𝑒𝑥 + 
1

𝑥2∗ 𝑒𝑥 −
2

𝑥3∗ 𝑒𝑥  + ∫
6

𝑥4  
 𝑑(𝑒−𝑥 )= ….=

 

∫
1

𝑥 𝑒𝑥 
 𝑑𝑥 = 𝐸𝑖(−𝑥) + 𝑐𝑜𝑛𝑠𝑡, 

where Ei(x) is the exponential integral.  
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