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The Product Rule for differentiating functions  u  and  v  

(where the dash means differentiate wrt  x) is, 

(u v)'  =  u' v  +  u v'

Integrating both sides wrt  x  gives, 

(u v)'  dx  =       u' v  dx +       u v'  dx∫

u v  =       u' v  dx +       u v'  dx∴

   u v'  dx =  u v  -      u' v  dx∫⇒ ∫
(Integration by Parts formula)

     u v'  dx =  [u v]    -        u' v  dx∫ ∫

For definite integrals, 
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∫

⇒

I =  u v  -     u' v  dx∫

∫

∴ I =  x sin x  -     1 . sin x  dx∫
I =  x sin x  -     sin x  dx∫

⇒ I =  x sin x  + cos x + C
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∫

⇒

I =  u v  -     u' v  dx∫

∫

∴ I =  (1/3)  ln x  -  (1/3)     (1/x) .  dx∫
I =  (1/3)  ln x  -  (1/3)   dx∫

⇒ I =  (1/3)  ln x  -  (1/9) + C



004 - Integration by Parts.notebook

5

September 07, 2017

Mar 1-14:16

∫

⇒

I =  u v  -     u' v  dx∫

∫

∴ I =  (1/2) -  (1/2)      1 .   dx∫ 
I =  (1/2) -  (1/2)   dx∫

⇒ I =  (1/2) -  (1/4) + C
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∫

⇒

I =  u v  -     u' v  dx∫

∫

∴ I = -  2      x sin x  dx∫   

∫

∫

    J =  U V  -     U' V  dx∫
∴ J = - +     cos x  dx∫    

J = - +  sin x

I = -  2 J

∴     I = -  2 (- +  sin x)  +  C 

⇒ I = +  2 -  2 sin x  +  C
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∫

⇒

I =  u v  -     u' v  dx∫

∫

∴ I = -   dx∫   

∫

∫

    J =  U V  -     U' V  dx∫
∴ J = +   dx∫    

J = +  I

I = -  J   

∴     I = -  ( +  I)

⇒ I = + -  I

⇒    2 I = +

⇒ I =  (1/2)  ( - +  C
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I =  [u v]    -       u' v  dx∫

∫

∴ I =  [x ]  -      dx∫   

∫

√ 1  -  x 2

Always integrate the  1

∫

∫

√ 1  -  x 2

I =  [x ]  +  (1/2)  dw∫
⇒ I =  [x ]  +  [ ]

⇒ I =  (1 .  . )  +  (0 1)

⇒ I = π/2
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• pg. 116 Q 1 a, b, d, k, 

   2 d, g, 4 a, b, 5 a, d, 6 a, b, d. 

• pg. 118 Q 1 a, e, 2 a, j.
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