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-division: by long  Integration .10 

Using when partial fraction only formula 
𝒇(𝒙)

𝒈(𝒙)
 .  

When the degree of the numerator is ≥ than the degree of the 

denominator.  

Example 1: Find∫
𝒙𝟑+𝟒𝒙𝟐

𝒙𝟐+𝟒𝒙+𝟑
𝒅𝒙 .  

Solution / 

           x 

𝒙𝟐 + 𝟒𝒙 + 𝟑    𝒙𝟑 + 𝟒𝒙𝟐         

                                  ∓𝒙𝟑 ∓ 𝟒𝒙𝟐 ∓ 𝟑𝒙 

                                0        0      -3x 

∫ 𝒙 𝒅𝒙 − ∫
𝟑𝒙

     𝒙𝟐 + 𝟒𝒙 + 𝟑
𝒅𝒙

= ∫ 𝒙 𝒅𝒙 − ∫
𝟑𝒙

(𝒙 + 𝟑)(𝒙 + 𝟏)
𝒅𝒙 

∫
𝟑𝒙

(𝒙 + 𝟑)(𝒙 + 𝟏)
𝒅𝒙 = ∫

𝑨

(𝒙 + 𝟑)
𝒅𝒙 + ∫

𝑩

(𝒙 + 𝟏)
𝒅𝒙 

𝟑𝒙

(𝒙 + 𝟑)(𝒙 + 𝟏)
=

𝑨(𝒙 + 𝟏) + 𝑩(𝒙 + 𝟑)

(𝒙 + 𝟑)(𝒙 + 𝟏)
 

𝟑𝒙 = 𝑨𝒙 + 𝑨 + 𝑩𝒙 + 𝟑𝑩 

A+B=3……….(1) 

±
المتبقي

المقسوم  عليه
 الناتج 
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A+3B=0………(2) 

→ 𝑨 =
𝟗

𝟐
→ 𝑩 =

−𝟑

𝟐

∴ ∫ 𝒙 𝒅𝒙 − (∫

𝟗
𝟐

(𝒙 + 𝟑)
𝒅𝒙 + ∫

−𝟑
𝟐

(𝒙 + 𝟏)
𝒅𝒙) 

𝟏

𝟐
𝒙𝟐 −

𝟗

𝟐
𝒍𝒏|𝒙 + 𝟑| +

𝟑

𝟐
𝒍𝒏|𝒙 + 𝟏| + 𝒄 

H.W. //𝒇𝒊𝒏𝒅 ∫
𝒙𝟑

     𝒙𝟐+𝟐𝒙+𝟏
𝒅𝒙  

-. Integration by Part :11 

      This method is used when there are two multiplying 

functions, one of which is different from the other. 

𝒇𝒐𝒓𝒎𝒖𝒍𝒂 ∫ 𝒈(𝒙). 𝒇(𝒙)𝒅𝒙 

To solution using (∫ 𝑼𝒅𝑽 = 𝑼. 𝑽 − ∫ 𝑽 𝒅𝑼) 

U=Easy derivation function, dV=Easy integration function 

dU=Derivative of U, V=Integration of dV 

Example 1: Find ∫ 𝒙 𝐜𝐨𝐬 𝒙  𝒅𝒙. 

Solution // 

Let U=x  ,dV=cos 𝑥 𝑑𝑥 

dU=1dx     ,V=∫ 𝒄𝒐𝒔 𝒙 𝒅𝒙 = 𝒔𝒊𝒏 𝒙 
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∫ 𝑼𝒅𝑽 = (𝑼. 𝑽 − ∫ 𝑽 𝒅𝑼) 

∫ 𝒙 𝒄𝒐𝒔 𝒙 𝒅𝒙 = 𝒙. 𝒔𝒊𝒏 𝒙 − ∫ 𝒔𝒊𝒏 𝒙 𝒅𝒙 = 𝒙. 𝒔𝒊𝒏 𝒙 + 𝒄𝒐𝒔 𝒙 + 𝒄 

Example 2: Find ∫ 𝒍𝒏𝒙  𝒅𝒙 

      Solution // 

Let U= 𝒍𝒏𝒙  , dV=𝒅𝒙 

    dU=
𝟏

𝒙
dx     ,V=∫ 𝒅𝒙 = 𝒙 

∫ 𝑼𝒅𝑽 = 𝑼. 𝑽 − ∫ 𝑽 𝒅𝑼) 

∫ 𝒍𝒏𝒙 𝒅𝒙 = 𝒙𝒍𝒏𝒙. − ∫ 𝒙.
𝟏

𝒙
𝒅𝒙 = 𝒙. 𝒍𝒏𝒙 − 𝒙 + 𝒄 

H.W. //𝒇𝒊𝒏𝒅 ∫ 𝒙𝒆𝒙𝒅𝒙 

 

-. Tubular Integration :12 

             This method is used when there are two multiplying 

functions, one of which is integral and the other derivative to 

zero. 
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Example 1: Find ∫ 𝒙𝟐 𝒆𝒙  𝒅𝒙 

Solution / 

Integration    Derivative 

                                                                               𝒙𝟐            +            𝒆𝒙   

            2x           −             𝒆𝒙 

2            +              𝒆𝒙   

0                                𝒆𝒙 

→ 𝒙𝟐𝒆𝒙 − 𝟐𝒙𝒆𝒙 + 𝟐𝒆𝒙 + 𝒄 

Example 2: Find ∫ 𝒙𝟑 𝒔𝒊𝒏 𝒙  𝒅𝒙 

Solution //  

Integration         Derivative 

                                                                                              𝒙𝟑                                 𝒔𝒊𝒏 𝒙 

               3𝒙𝟐                       − 𝒄𝒐𝒔 𝒙  

6x                          −𝒔𝒊𝒏 𝒙  

6                                𝒄𝒐𝒔 𝒙 

0                                𝒔𝒊𝒏 𝒙 

→ −𝒙𝟑𝒄𝒐𝒔 𝒙 + 𝟑𝒙𝟐𝒔𝒊𝒏 𝒙 + 𝟔𝒙 𝒄𝒐𝒔 𝒙 − 𝟔 𝒔𝒊𝒏 𝒙 + 𝒄 

+ 

- 

+ 

- 


