
Integrate with respect to x: ∫ x^2/((x-2)(x^2+1)) dx 

4/5 ln⁡(x-2)+2/5 tan^(-1) x+c 

4/5 ln(x-2)+1/5 ln⁡(x^2+1)+2/5 tan^(-1) x+c 

Solution 

𝑰 = ∫
x2

(x − 2)(x2 + 1)
 dx = ∫

x2 + 1 − 1

(x − 2)(x2 + 1)
 dx = ∫ (

1

(x − 2)
−

1

(x − 2)(x2 + 1)
) 𝑑𝑥 

1

(x − 2)(x2 + 1)
=

𝐴

(x − 2)
+

𝐵𝑥 + 𝐶

(x2 + 1)
 

Let’s find A,B,C: 

𝑥2: 𝐴 + 𝐵 = 0 → 𝐵 = −𝐴 

𝑥: 𝐶 − 2𝐵 = 0 → 𝐶 = 2𝐵 = −2𝐴 

1: 𝐴 − 2𝐶 = 1 → 𝐴 − 2(−2𝐴) = 1 → 𝐴 =
1

5
, 𝐵 = −

1

5
, 𝐶 = −

2

5
. 

So  
1

(x − 2)(x2 + 1)
=

1

5
(

1

(x − 2)
−

𝑥 + 2

(x2 + 1)
). 

𝑰 = ∫ (
4

5

1

(x − 2)
+

1

5

𝑥 + 2

(x2 + 1)
) 𝑑𝑥 = 𝑰𝟏 + 𝑰𝟐 + 𝑐 

𝑰𝟏 = ∫ (
4

5

1

(x − 2)
) 𝑑𝑥 =

4

5
∫ (

1

(x − 2)
) 𝑑𝑥 =

4

5
∫

𝑑(𝑥 − 2)

(x − 2)
=

4

5
ln(𝑥 − 2). 

𝑰𝟐 = ∫ (
1

5

𝑥 + 2

(x2 + 1)
) 𝑑𝑥 =

1

5
∫

𝑥 + 2

x2 + 1
𝑑𝑥 =

1

5
∫ (

𝑥

x2 + 1
+

2

x2 + 1
) 𝑑𝑥 = 𝑰𝟑 + 𝑰𝟒 

𝑰𝟑 =
1

5
∫ (

𝑥

x2 + 1
) 𝑑𝑥 =

1

5
∫ (

𝑑 (
𝑥2

2 )

x2 + 1
) =

1

10
∫

𝑑(𝑥2 + 1)

𝑥2 + 1
=

1

10
ln( 𝑥2 + 1) 

𝑰𝟒 =
1

5
∫ (

2

x2 + 1
) 𝑑𝑥 =

2

5
∫

𝑑𝑥

x2 + 1
=

2

5
tan−1 𝑥. 

Finally we have 

𝑰 =
4

5
ln(𝑥 − 2) +

1

10
ln( 𝑥2 + 1) +

2

5
tan−1 𝑥 + 𝑐. 

Answer: 
𝟒

𝟓
𝐥𝐧(𝒙 − 𝟐) +

𝟏

𝟏𝟎
𝐥𝐧( 𝒙𝟐 + 𝟏) +

𝟐

𝟓
𝐭𝐚𝐧−𝟏 𝒙 + 𝒄. 
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