
Answer on Question #80051 – Math – Calculus 

Question 

integrate [(x+a)^-3(x+b)^-5]^1/4 

 

Solution 

The given integral is 

∫[(𝑥 + 𝑎)−3(𝑥 + 𝑏)−5]
1
4 𝑑𝑥. 

Let’s rewrite it as follows: 

∫[(𝑥 + 𝑎)−3(𝑥 + 𝑏)−5]
1
4 𝑑𝑥 = ∫

𝑑𝑥

√(𝑥 + 𝑎)3(𝑥 + 𝑏)5
4

= ∫
𝑑𝑥

√(𝑥 + 𝑎)3(𝑥 + 𝑏)8−3
4

=

= ∫ √(
𝑥 + 𝑏

𝑥 + 𝑎
)
34 𝑑𝑥

(𝑥 + 𝑏)2
= ∫(

𝑥 + 𝑎

𝑥 + 𝑏
)
−
3
4 𝑑𝑥

(𝑥 + 𝑏)2
. 

By applying the differentiating rule for the quotient we get the formula: 

(
𝑥 + 𝑎

𝑥 + 𝑏
)
′

=
(𝑥 + 𝑎)′(𝑥 + 𝑏) − (𝑥 + 𝑎)(𝑥 + 𝑏)′

(𝑥 + 𝑏)2
=

𝑏 − 𝑎

(𝑥 + 𝑏)2
. 

Let’s assume that  

𝑏 − 𝑎 ≠ 0. 

In that case 

𝑑𝑥

(𝑥 + 𝑏)2
=

1

𝑏 − 𝑎
𝑑 (
𝑥 + 𝑎

𝑥 + 𝑏
). 

So, using the substitution 

𝑥 + 𝑎

𝑥 + 𝑏
= 𝑧 

we get: 

∫(
𝑥 + 𝑎

𝑥 + 𝑏
)
−
3
4 𝑑𝑥

(𝑥 + 𝑏)2
= ∫𝑧−

3
4
𝑑𝑧

𝑏 − 𝑎
=

1

𝑏 − 𝑎
⋅
𝑧−

3
4
+1

−
3
4 + 1

+ 𝐶 =
4

𝑏 − 𝑎
√
𝑥 + 𝑎

𝑥 + 𝑏

4

+ 𝐶, 

where 𝐶 denotes an arbitrary integration constant. 

In the remaining case  



𝑎 = 𝑏 

we have the integral 

∫[(𝑥 + 𝑎)−3(𝑥 + 𝑏)−5]
1
4 𝑑𝑥 = ∫(𝑥 + 𝑎)−2𝑑𝑥. 

Let’s apply another substitution: 

∫(𝑥 + 𝑎)−2𝑑𝑥 = [𝑥 + 𝑎 = 𝑡] = ∫ 𝑡−2𝑑𝑡 =
𝑡−2+1

−2 + 1
+ 𝐶 = −

1

𝑥 + 𝑎
+ 𝐶. 

 

Answer: 

∫[(𝑥 + 𝑎)−3(𝑥 + 𝑏)−5]
1
4 𝑑𝑥 =

{
 
 

 
 4

𝑏 − 𝑎
√
𝑥 + 𝑎

𝑥 + 𝑏

4

+ 𝐶, 𝑎 ≠ 𝑏,

−
1

𝑥 + 𝑎
+ 𝐶, 𝑎 = 𝑏.
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