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 ∫ (
𝟏

√𝟐𝟓−𝒖𝟐
) .

𝟏

𝟐
𝒅𝒖 

Pulling out ½ 

 
𝟏

𝟐
∫ (

𝟏

√𝟐𝟓−𝒖𝟐
) 𝒅𝒖 

Integrating by trigonometric substitution  

Recall, ∫ (
𝟏

√𝒂𝟐−𝒙𝟐
) 𝒅𝒙 =  𝒔𝒊𝒏−𝟏 (

𝒙

𝒂
) + 𝒄 

Re-writing the Integral in the right pattern for the trigonometric substitution  

 
𝟏

𝟐
∫ (

𝟏

√𝟓𝟐−𝒖𝟐
) 𝒅𝒖 

x= u  

a=5 

  
𝟏

𝟐
𝒔𝒊𝒏−𝟏 (

𝒖

𝒂
) + 𝒄 

But, u= 2x-4 

 ∫ (
𝟏

√𝟗+𝟏𝟔𝒙−𝟒𝒙𝟐
) 𝒅𝒙 =

𝟏

𝟐
𝒔𝒊𝒏−𝟏 (

𝟐𝒙−𝟒

𝟓
) + 𝒄 

 

CASE 2 

Integrals in the form ∫ (
𝑨𝑿+𝑩

(𝒂𝒙𝟐+𝒃𝒙+𝒄)
𝒏) 𝒅𝒙, 𝒘𝒉𝒆𝒓𝒆 n  𝒊𝒔 𝒂 𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆 𝒊𝒏𝒕𝒆𝒈𝒆𝒓 𝒂𝒏𝒅 𝒘𝒉𝒆𝒓𝒆 

 
𝒅

𝒅𝒙
(𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄) ≠ 𝑨𝒙 + 𝑩, 𝒄𝒂𝒏 𝒃𝒆 𝒔𝒐𝒍𝒗𝒆𝒅 𝒃𝒚 𝒔𝒑𝒍𝒊𝒕𝒕𝒊𝒏𝒈 𝒊𝒕 𝒊𝒏𝒕𝒐 𝒔𝒊𝒎𝒑𝒍𝒆𝒓  𝒊𝒏𝒕𝒆𝒈𝒓𝒂𝒍𝒔  

that are in standard form.  

WORKED EXAMPLE 1:   

Find  ∫ (
𝟐𝒙+𝟑

𝟗𝒙𝟐+𝟔𝒙+𝟓
) 𝒅𝒙 

In this case, 
𝒅

𝒅𝒙
(𝟗𝒙𝟐 + 𝟔𝒙 + 𝟓) = 𝟏𝟖𝒙 + 𝟔. 
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x= u  

a=2 

 
𝟕

𝟗
[

𝟏

𝟐
𝒕𝒂𝒏−𝟏 (

𝒖

𝟐
)] + 𝒄 

But, U=3x+1 

Further simplifying  

 
𝟕

𝟏𝟖
𝒕𝒂𝒏−𝟏 (

𝟑𝒙+𝟏

𝟐
) + 𝒄𝟐 

 ∫ (
𝟕

𝟑

𝟗𝒙𝟐+𝟔𝒙+𝟓
) 𝒅𝒙 =

𝟕

𝟏𝟖
𝒕𝒂𝒏−𝟏 (

𝟑𝒙+𝟏

𝟐
) + 𝒄𝟐 

Therefore,  

 ∫ (
𝟐𝒙+𝟏

𝟗𝒙𝟐+𝟔𝒙+𝟓
) 𝒅𝒙 =

𝟏

𝟗
𝒍𝒏(𝟗𝒙𝟐 + 𝟔𝒙 + 𝟓) +

𝟕

𝟏𝟖
𝒕𝒂𝒏−𝟏 (

𝟑𝒙+𝟏

𝟐
) + 𝑪 

NOTE: 𝒄𝟏 𝒂𝒏𝒅 𝒄𝟐 𝒉𝒂𝒗𝒆 𝒃𝒆𝒆𝒏 𝒓𝒆𝒑𝒍𝒂𝒄𝒆𝒅 𝒘𝒊𝒕𝒉 𝒂 𝒔𝒊𝒏𝒈𝒍𝒆 𝒄𝒐𝒏𝒔𝒕𝒂𝒏𝒕 𝑪 

 

WORKED EXAMPLE 2: Find  ∫ (
(𝒙+𝟏)

(𝒙𝟐+𝟒𝒙+𝟓)
𝟐) 𝒅𝒙 

 In this case, 
𝒅

𝒅𝒙
(𝒙𝟐 + 𝟒𝒙 + 𝟓) = 𝟐𝒙 + 𝟒 

We would need to re-write x+1 as a constant multiple of 2x+4 

x+1=P(2x+4)+Q 

Further simplifying  

x+1=2Px+4P+Q 

Equating corresponding coefficients  

2P=1…..(I) 

4P+Q=1…..(II) 

Solving simultaneously  
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