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Improper Integrals 

Find the area of the region, if possible, enclosed between 𝑦 =
1

𝑥−2
  and the x-axis on 1 ≤ 𝑥 ≤ 3. 

 

 

 

 

 

 

 

 

Comparison Test 

Let 𝑓(𝑥) and 𝑔(𝑥) be continuous on [𝑎, ∞) and 0 ≤ 𝑓(𝑥) ≤ 𝑔(𝑥),  ∀ 𝑥 ≥ 𝑎, 

 

If ∫ 𝑔(𝑥)
∞

𝑎
𝑑𝑥 converges, then ∫ 𝑓(𝑥)

∞

𝑎
𝑑𝑥 __________________________. 

 

 If 𝑔(𝑥) ≥ 𝑓(𝑥) and  

∫ 𝑔(𝑥)
∞

𝑎
𝑑𝑥 converges,  

then ∫ 𝑓(𝑥)
∞

𝑎
𝑑𝑥 also converges. 

 

 

 

 

 

 

If ∫ 𝑓(𝑥)
∞

𝑎
𝑑𝑥 diverges, then ∫ 𝑔(𝑥)

∞

𝑎
𝑑𝑥 ___________________________. 

 

If 𝑓(𝑥) ≤ 𝑔(𝑥) and  

∫ 𝑓(𝑥)
∞

𝑎
𝑑𝑥 diverges,  

then ∫ 𝑔(𝑥)
∞

𝑎
𝑑𝑥 also diverges. 

 

 

 

  

If the area under the larger function 

is finite, then the area under the 

smaller function should also be 

finite.  

 

If the area under the smaller function 

is infinite, then the area under the 

larger function should also be 

infinite.  

 



 

 

Example 1:  

 ∫
𝑑𝑥

𝑥2+3

∞

1
        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 2: 

∫
2𝑥+1

(𝑥+1)2

∞

3
𝑑𝑥  

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

Example 3:  

 ∫
𝑥

𝑥4+2𝑥2 𝑑𝑥
∞

1
        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Example 4: 

∫
sin 𝑥+3

√𝑥
𝑑𝑥

∞

1
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 


