
Evaluate ∫
𝑥

(𝑥−1)(𝑥2+4)
𝑑𝑥. 

Answer: ∫
𝑥

(𝑥−1)(𝑥2+4)
𝑑𝑥 

Let 
𝑥

(𝑥−1)(𝑥2+4)
=

𝐴

𝑥−1
+

𝐵𝑥+𝐶

𝑥2+4
 

or 𝑥 = 𝐴(𝑥2 + 4) + (𝐵𝑥 + 𝐶)(𝑥 − 1) 
Putting 𝑥 = 1, we get 1 = 5 A. 
Putting 𝑥 = 0, we get 0 = 4𝐴 − 𝐶. 
Putting 𝑥 = −1, we get −1 = 5𝐴 + 2𝐵 − 2𝐶. 

Solving these equations, we obtain 𝐴 =
1

5
, 𝐵 = −

1

5
, and 𝐶 =

4

5
. 

Substituting the values of 𝐴, 𝐵, and 𝐶 , we obtain 

𝑥

(𝑥 − 1)(𝑥2 + 4)
 =

1

5(𝑥 − 1)
+

−
1
5

𝑥 +
4
5

𝑥2 + 4

 =
1

5(𝑥 − 1)
−

1

5

(𝑥 − 4)

(𝑥2 + 4)

 

or 𝐼 =
1

5
∫

1

𝑥−1
𝑑𝑥 −

1

5
∫

𝑥−4

𝑥2+4
𝑑𝑥 

 =
1

5
∫  

1

𝑥 − 1
𝑑𝑥 −

1

10
∫  

2𝑥

𝑥2 + 4
𝑑𝑥 +

4

5
∫  

1

𝑥2 + 4
𝑑𝑥

 =
1

5
log |𝑥 − 1| −

1

10
log (𝑥2 + 4) +

4

5
×

1

2
tan−1 

𝑥

2
+ 𝐶

 =
1

5
log |𝑥 − 1| −

1

10
log (𝑥2 + 4) +

2

5
tan−1 (

𝑥

2
) + 𝐶

 


