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Example (2) 

( )
2

1 ln x
dx

x

+
Find :  

Answer 
  

 

 
 
 

 
 

 
 

 
 

 

 

Example (3) 

x

1
dx

x e
Find :  

Answer 
  

 

 
 
 
 
 

 
 

 

Example (4) 

( )
5

3 4x 2x 7 dx−Find :  

Answer 
  

 

 
 
 
 
 
 

 

 

 

 

 

 

 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )
1

Let u 1 ln x du dxSt dx x du
x

e

x
I

p 1 : = +  = → =

 =
2u

x

( ) ( ) ( )

2

3
3

As you see the integration here is more simpler than the

du u du

u 1
I c              Step     2 I 1 l

 orig

: St

i

e np

na

3 : x c
3

l one

3

=

= + = + +

 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )
1

Let u x du dx dx 2 x du
2

Step 1
x

:

2 x
I

=  = → =

 =
x

( ) ( )

-u

uu

-u - x

As you see the integration here is more simpler than

2
du du 2 e du

ee

I -2e c                      I -

 the origina

Step 2 2e c: St

l one

ep 3 :

= =

= + = +

  

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )

( ) ( )
( )

4 3

3

5
5

6
46

As you see the integration here is more simpler than the orig

Step 1 :

Step 2

du
Let u 2x 7 du 8 x dx dx

8 x

u 1
I du u du

8 8

2x 41 u
I c                      I c

8

inal one

: Step
6 48

3 :

= −  = → =

 = =

−
=  + = +
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Example (5) 

( )
3

2

x 4
dx

x 8x

+

+
Find :  

Answer 
  

 

 
 
 
 
 
 

 

 
 

 

Example (6) 

( )3x Sin 1 x dx+Find :  

Answer 
  

 

 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )

3 2

2

2

3 1

3 2 2

The new function is more complicated than the origina

You have to change your substitution sty

l f

le

du
Let u x du 3 x dx dx

3 x

x Sin 1 u
I du

3x

3 3 2 du
Let u x x du x dx

unction

du x dx dx
2 2 3 x

2 x
I

=  = → =

+
 =

= =  =  = =

 =







( )Sin 1 u

3 x

+
( )

( ) ( )3

2
du Sin 1 u du

3

-2 -2
I Cos 1 u c        I Cos 1 x c

3 3

= +

 = + +   = + +

 

( )
( )

( )

2 du
Let u x 8x du 2 x 8 dx dxSte

2 x 4

x
I

p 1 :

4

= +  = + → =
+

+
 =

( )2 x 4+

( ) ( )
( )

( )

-3

3

-2
2-2

2
2

As you see the integration here is more simpler than the orig

1
du u du

2u

x 8x1 u -1
I c        Step 2 : Step 3 :

inal one

      I c c
2 -2 -4 4 x 8x

=

+
=  +  = + = +

+
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Example (7) 

( )
2

1
dx

x ln x
Find :  

Answer 
  

 

 
 
 

 
 

 

 
 

 
Example (8) 

1 x
dx

x

+
Find :  

Answer 
  

 

 
 
 
 
 
 

 
 

 

 

 
 

 

 

Example (9) 

( )3 4x Cos x 2 dx+Find :  

Answer 
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.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

...................................................................................................................... A
-1

c
l

n :
n x

s +

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )

( ) ( )

2

1

2
2

33
22

u x 1
Let du dx dx 2 x du 2u du

2 xx u

1 u 1 u
I 2u du I 2 u du I 2 1 u du

u u

2 4
I 2 1 u c I 1 x c

3 3

=
 = → = =

=

+ +
 =    =    = +

 
 = + +   = + + 

 

  

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution


4 3

3

3

du
Let u x 2 du 4x dx dx

4x

I x

= +  = → =

 =
3

du
Cosu

4 x

( )4

1 1
I Cosu du I Sinu c

4 4

1
I Sin x 2 c

4

  =   = +

 = + +
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Example (10) 
2Cot x Cosec x dx  

Answer 
  

 

 
 
 
 
 
 

 

 

Example (11) 

2

dt

Cos t 1 Tant+
  

Answer 
  

 

 
 
 

 
 

 

Example (12) 
x

x

2
dx

2 3+  

Answer 
  

 

 
 
 
 
 
 

 

 
 

 

 

 
 
 
 
 

2

2

2

-1
Let u Cot du -Cosec x dx dx du

Cosec x

u Cosec x
I

= = → =

 =
2- Cosec x

1

2

3 3

2 2

du - u du - u du

-2 -2
I u c  I Cot c

3 3

= =

 = +   = +

  

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



x x

x

x

1 du
Let u 2 du 2 ln 2 dx dx du

2 ln 2 u ln 2

u du 1 du
I du

u 3 u ln 2 ln 2 u 3

1 1
I ln u 3 c  I ln 2 3 c

ln 2 ln 2

= = → = =

 =  =
+ +

 = + +   = + +

 

( )f ' x

( )f x

Another solution

x

x

x

1 2 ln2
I dx

ln2 2 3

1
I ln 2 3 c

ln2

=
+

 = + +



( )f ' x

( )f x

2 2

2

2

1
Let u 1 Tant du Sec t dt dt du Cos t du

Sec t

Cos t
I

= +  = → = =

 =
2

du

Cos t

1 1
-
2 2

1
du u du I 2u c  I 2 1 Tant c

u u
= =   = +   = + +  

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution
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Example (13) 

2

Sin2x
dx

1 Cos x+  

Answer 
  

 

 
 
 
 
 
 

 

 

Example (14) 

( )2Sin x Sec Cos x dx  

Answer  
  

 

 
 
 
 
 
 

 

Example (15) 

( )Tan xln Cos x dx  

Answer  
  

 

 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 

2

2 Sin xCos x -du
dx let u Cos x du - Sin x dx dx

1 Cos x Sin x

2 Sin x
I

 = = → =
+

 =



2

u -du

1 u Sin x


+ 2

2 2

2u
- du

1 u

I -ln 1 u c  I -ln 1 Cos x c 

=
+

 = + +   = + +

 

( )f ' x

( )f x

-du
Let u Cos x du - Sin x dx dx

Sin x

I Sin x

= = → =

 = 2 -du
Sec u

Sin x


( )

2- Sec u du

I -Tanu c  I -Tan Cos x c

=

 = +   = +

 

-du
Let u Cos x du - Sin x dx dx

Sin x

Sin x
I

= = → =

 =
-du

lnu
Cos x Sin x



( )

lnu
- du

u

- Sin x -du
Change your way : le

Can' t  be solved easil

t u ln Cos x du dx -Tan x dx dx
Cos x Tan x

I u T n

y

a x

= 

=  = = → =

 =

 

-du

Tan x


( )
2

2

- u du

u 1
I - c  I - ln Cos x c

2 2

=

 = +   = +  

 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution
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Example (16) 

x 1
dx

x 1

+

−
Find :  

Answer  
 

  

 

 
 
 
 
 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

Example (17) 

( )
3

x 3 27
dx

x

+ −
Find :  

Answer  
 

  

 

 
 
 
 
 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 
 
 

 
 
 
 
 

 

( ) ( )

( ) ( )
( )

1 -1

2 2

3 1 3 1
2 2 2 2

1 2

2 2

u x 1
Let du dx

x u 1

u 1 1 u 2
I du I du I u 2u du

u u

2 2
I u 4u c I x 1 4 x 1 c

3 3

Try to simplify it as you can :

2 x 5 x 12
I x 1 x 1 6 c I c

3 3

= −
 =

= +

+ + +
 =   =   = +

 = + +   = − + − +

+ − 
 = − − + +   = + 

 

  

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )( )
( )

( ) ( ) ( )

( )
( ) ( )

( )

23
2

3 23 2

2

2

u x 3
Let du dx

x u 3

u 3 u 3u 9u 27
I du I du I u 3u 9 du

u 3 u 3

1 3 1 3
I u u 9u c I x 3 x 3 9 x 3 c

3 2 3 2

Try to simplify it as you can :

x 3
I 2 x 3 9 x 3 9 3 2 c

3 2

x 3
I 2x 12x 18 9x 27 54

6

= +
 =

= −

− + +−
 =   =   = + +

− −

 = + + +   = + + + + + +

+
  = + + + +   +
 

+
  = + + + + + 

  

( ) 2
x 3

c I 2x 21x 99 c
6

+
 +   = + + + 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution
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Example (18) 
3

2

x
dx

x 1+
Find :  

Answer  
 

  

 

 
 
 
 
 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 
 
 

 
Example (19) 

( )
5

3 2x x 1 dx−Find :  

Answer 
  

 

 
 
 
 
 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 
 
 
 

 

( ) ( )

( ) ( ) ( ) ( )

2

2

1 -13 2

2 2

3 1 3 1
2 22 2 2 2

3 1 3 1
2 2 2 22 2 2 2

u x 1 du
Let du 2x dx dx

2xx u 1

x du 1 x 1 u 1 1
I I du I du I u u du

2x 2 2 2u u u

1 2 1 2
I u 2u c I x 1 2 x 1 c

2 3 2 3

2 1 1
I x 1 x 1 c I x 1 x 1 c

2 3 3

Try to simplif

= +
 =  =

= −

−
 =   =   =   = −

   
 = − +   = + − + +   

  

 
 = + − + +   = + − + + 

 

   

( )
( )

1
2 2 2

2 2

2 2
2 2

x 1
y it as you can : I x 1 3 c

3

x 1 x 1
I x 1 3 c I x 2 c

3 3

+  
 = + − + 

 

+ +
    = + − +   = − +   

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )
( )

2

2

5
5

2 2

u x 1 du
Let du 2 x dx dx

2xx u 1

u 1 u x
I x x 1 x dx I

= −
 =  =

= +

+
 = −    = 2 x

( )

( ) ( )

( )
( )

( )

( )
( )

5

7 6
2 27 6

6 5

6
2

2

6
2

6
2 2 2

1
du I u 1 u du

2

x 1 x 11 1 u u 1
I u u du I c I c

2 2 7 6 2 7 6

x 1
Try to simplify it as you can : I 6 x 1 7 c

2 7 6

x 1 1
I 6 x 6 7 c I x 1 6 x 1 c

84 84

  = +

 − − 
  = +   = + +   = + + 
  
 

−
  = − + +
  

−
    = − + +   = − + +   
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Example (20) 
2 3x 3x 1 dx+Find :  

Answer 
  

 

 
 
 
 
 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )

( ) ( ) ( )

2 1 12
23 3 3

7 4 1 10 7 4

3 3 3 3 3 3

10 7 4

3 3 3

u 3x 1
du

Let du 3dx dxu 1
3x

3

u 1 du u 2u 1 du 1
I u u u 2u 1 u du

3 3 9 3 27

1 1 3 3 3
I u 2u u du I u 2 u u

27 27 10 7 4

1 3 6 3
I 3x 1 3x 1 3x 1 c

27 10 7 4

Try to simplify

= +

 = → =−
=

 − − + 
 = = = − +  

   

 
 = − +   = −  + 

 

 
 = + − + + + + 

 

  



( )
( )( ) ( )( ) ( )( )

( ) ( ) ( )

( )
( ) ( )

( )
( ) ( )

10 7 4

3 3 3

10 7 4

3 3 3

4

6 33

3 3

4

3
2

 it as you can :

1
I 3 7 4 3x 1 6 10 4 3x 1 3 10 7 3x 1 c

27 10 7 4

1
I 84 3x 1 240 3x 1 210 3x 1 c

7560

6 3x 1
I 14 3x 1 40 3x 1 35 c

7560

3x 1
I 14 9x 6 x 1 40 3x 1 35

1260

 
 =   + −   + +   + +     

 
 = + − + + + + 

 

+  
 = + − + + + 

 

+
  = + + − + + +
 

( )

( ) ( )

( )

4

3
2

4 4

3 3
2 2

4
2

3

c

3x 1
I 126 x 84x 14 120x 40 35 c

1260

3x 1 9 3x 1
I 126 x 36 x 9 c I 14x 4x 1 c

1260 1260

3x 1 14x 4x 1
I c

140

+
  = + + − − + + 

+ +
    = − + +  = − + +   

 + − +  = +
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Example (21) 

( )2x 5 x 1 dx+ −Find :  

Answer 
  

 

 
 
 
 
 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 

 

 

 
 
 

 
 

 
 

Example (22) 
2 51 x x dx+Find :  

Answer   

 

 
 
 
 
 
 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 
 
 
 
 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( ) ( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( )

1 5 3 1
2 2 2 2 2 2

7 5 3 7 5 3
2 2 2 2 2 2

3 4

2 2

3
2

2

u x 1
Let du dx

x u 1

I u 1 5 u du u 2u 1 5 u du u 2u 6 u du

2 4 2 4
I u u 4u c I x 1 x 1 4 x 1 c

7 5 7 5

1 2
Try to simplify it as you can : I 2 x 1 x 1 x 1 2 c

7 5

2
I x 1 5 x 1 2

7 5

= −
 =

= +

  = + + = + + + = + +
 

 = + + +   = − + − + − +

 
 = − − + − + + 

 

 = − − +


  

( )( ) ( )

( )

( )

3
2

2

3 2

7 x 1 2 7 5 c

2
I x 1 5x 10x 5 14x 14 70 c

35

2
I x 1 5x 4x 61 c

35

  − +   +
 

  = − − + + − + + 

  = − + + + 

Ask  your self

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution



( )

( )

( ) ( ) ( )

( ) ( )

2

2

25 4

1 5 3 1

22 2 2 2

7 5 3 7 5 3
2 2 22 2 2 2 2 2

7 5
2 22 2

u 1 x du
Let du 2 xdx dx

2xx u 1

du 1 1
I u x I u x du I u u 1 du

2x 2 2

1 1
I u u 2u 1 du I u 2u u du

2 2

1 2 2 2 1 2 4 2
I u 2 u u c I 1 x 1 x 1 x c

2 7 5 3 2 7 5 3

1 2
I 1 x 1 x

7 5

= +
 =  =

= −

 =    =   = −

 = − +   = − +

   
 = −  + +   = + − + + + +   

  

 = + − +

  

 

( )

( )
( )

( ) ( )( )

( )

3
2 2

3
2 2 4 2

2 22 2

3
2 2

4 2

1
1 x c

3

1 x
Try to simplify it as you can : I 15 1 x 2 7 3 1 x 35 c

7 5 3

1 x
I 15x 12x 8 c

105

+ + +

+  
 = + −   + + + 

   

+
  = − + + 
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Introduction

 

 

 

 
 

                                    
 

 

 

 

 
                       

                     

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

( ) ( ) ( ) ( ) ( ) ( )

( ) ( )

We know that: 

By arranging th

d
 f x g x f x g' x g x f ' x
dx

f x g' x dx g x f ' x dx f x g x

 f x g' x dx  f x g x g x f ' xe equation:

So if we put:

dx

 f x u and g x v

 = +  

 + = 

 =  −

= =  

 

 

 V = UV UU d V d−

 

 

  

 
 

 
 

 

 

Example (1) 
x

xe dxFind :  

Answer 
  

 

 
 

 
 

 

Example (2) 

x Sin x dxFind :  

Answer 
  

 

 
 
 
 
 
 
 

  
 

Examples

Ask  your self

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP





Proof

x x x x

Let

I xe e dx xe e c = − = − +

x

x

U = x dv = e dx

du = dx V = e

nd2  Technique

Integration by parts

We use this technique if the substitution method is failed to solve the

Integration .

Rules
 V = U V UU d V d−

−

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP





Let

-

I - xCos x Cos x dx - xCos x Sin x c = + = + +

U = x dv = Sinx dx

du = dx V = Cosx
−

Ask  your self
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Example (3) 

2 x

x
dx

e
Find :  

Answer 
  

 

 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example (4) 

( )

x

2

xe
dx

x 1+
Find :  

Answer 
  

 

 
 
 

 
 
 
 
 
 
 
 

Ask  your self

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP





2
2 -2 x

-2 x

2

-2 x

-

-

The aim of using integration by parts is to obtain a simpler integral than the 

-

1 x
I

one we

started with and is more compli

x e dx  
2 e

x
dx ca ed

e
t  t

 = +







2

2x

2x

Let U = e dv = x dx

1
du = 2e dx V = x

2

No direct rule

 

-2 x

-2 x -2 x

-

-

- -

-

-

-1
I xe d

So, change your assumption

as you see is more simplex dx  
2

-1 -1
I xe c e 2x 1 c

2 4

han th

r than

the original func

e original function

tion

 = + 

  = − + = + +

 

2x

2x

2x 2x

2x

Let U = x dv = e dx

1
du = dx V = e

2

1
e e

2

1
e

4

−

−

Ask  your self

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP





−

( )

( ) ( )

( ) ( )

( ) ( )

 

-2

-1

x x

x x

xx

x x

-

- xe - xe
I dx I dx

x 1 x 1 x 1 x 1

- xe - xe
I dx I c

x 1 x 1

x 1 - xe x 1- xe
I c I c

x 1 x 1 x 1

e - x x 1 e
I c I c

x 1 x 1

+

+ +
 = +   = +

+ + + +

 = +   = + +
+ +

+ + +
 = + +   = +

+ + +

+ +
 = +   = +

+ +

 



x

x x

x x x

x x

x x

Let U = x e dv = x +1 dx

du = x e e dx V = x +1

x e e e x 1

e e

e e
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2Sec 2x

1
Tan 2x

2

1 1 1 1 Sin 2x
I xTan 2x Tan 2x dx I xTan 2x dx

2 2 2 2 Cos 2x

1 1 -2Sin 2x 1 1
I xTan 2x dx I xTan 2x ln Cos 2x c

2 2 2 Cos 2x 2 4

1 1
I xTan 2x ln Sec 2x c

2 4

 = −   = −

 = +   = + +


 = − +

 



Let U = x dv = dx

du = dx V =

 

2
2 2

2
2 2 2

2

ln x

???

1 1 x 1 1
I x ln x dx I x ln x x dx

2 2 x 2 2

1 1 x 1 1
I x ln x c I x ln x x c

2 2 2 2 4

1
I x 2ln x 1 c

4



 = −   = −

 
 = − +   = − + 

 

 = − +

 

No direct rule

Change your assumption :

2

Let U = x dv = dx

du = dx V =

Let U = lnx dv = x dx

1 1
du = V = x

x 2

Example (5) 

2x Sec 2x dxFind :  

Answer 
  

 

 
 
 

 
 
 
 
 
 
 
 
 

Example (6) 

xln x dxFind :  

Answer 
  

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

Ask  your self

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP




−

( )f ' x

( )f x

Ask  your self

( )

( )

( )

1  Integration by

      algebra or rules

2  Integration by

      Substitution

3  IBP





−
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du
Let  u Sin x du Cos x d x dx

Cos x

I Cos x

=  =   =

 =
du

lnu
Cos x

( )

I lnu du 

I u lnu du I u lnu u c I Sin xln Sin x Sin x c

  =

 = −   = − +   = − +

 



No direct rule

So we have to use IBP :

Let Z = lnu dy = du

1
dz = du y = u

u

( )

2

2

2

2 22 x

x
x

x

2x

u u

u u u u

du
Let   u x du 2x d x dx

2x

du 1
I u x e I u e du 

2x 2

1 1 1
I u e e du I u e e c I x e e c

2

e
e d

x

2

2

2

I

x

2

e

=  =   =

 =    =

   = −   = − +   = − +
    

 =



 





No direct rule

So we have to use IBP :

u

u

Let Z =u dy = e

dz =d

Wrong thinking :  

u

 

y = e

2x 1 c − + 

Example (7) 

( )Cos xln Sin x dxFind :  

Answer 
  

 

 
 
 

 
 
 
 
 
 
 

Example (8) 

23 xx e dxFind :  

Answer 
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( ) ( )

( )

( )

2

2

1

2x Cos x

2x 2 Sin x

I 2x Sin x 2 x 1

 let I x 1 Sin x dx

Sin x dx

+

+

 −

=

= +

+ 

+





No direct rule

But x +1 Sinx  is more simpler than the original function, then

we can integrate 

Let U = x dv = dx

du =

it by I

Let U = x +1 dv = S
S

BP agai

o

:

V

x

n

dx =

( ) ( )

( )
( ) ( )

( ) ( )

1

2

1

2

2

1I - 1 Cos x Cos x dx I - 1 Co

Substitute in I: I 2x Sin x 2I

I 2x Sin x 2 - 1 Cos x Sin x c

s x

I 2x Sin x 2 1 Cos x 2S

Sin

i x

c

n

x

c

 =

 = + +  

+ −

 = + − + + +  

 = + + +

=

−

+ + +

+


x

x x

x

inx dx

du = dx V = -Cos x

x

x

x

2 x 3

x 3

x 3

2 x 3 x 3

x 3

1

e

2x e

I e 2 x

 let

xe dx

 I xe dx

e dx

+

+

+

+

+ +

=
= 

 =

=

−





 No direct rule

But 

x+3

x

 is more simpler than the original function, then

we can integrate it by IBP ag

Let

Let U = x d

U x dv = e

v = dx

du = dx V

dx
So

du dx

ain :

x

V = e

=

2 x 3 2

1 1

x 3

1

2 x 3

Substitute in I: I e 2I I

I x d

e 2 x c

I e 2

x x c

x 2

I

c

+ +

+

  = −   = − − + 

 = −   = +

 − +

−

= +


x+3 x

+3

x+3 x+3

+3

x+3 x+

3

3

x+ x+3

x x e

e

e

e

e

e

e

x

e

Example (9) 

( )2x 2x Cos x dx+Find :  

Answer 
  

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example (10) 

2 x 3
x e dx

+

Find :  

Answer 
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( )

( )

( ) ( )

( )

( )

2 2 x

2 x

2 2 x

2

2 x

2 x

x

1

2

e

1
2 x 1 e

2

1
I e x 1 e

x 1 e dx

d

 let I x 1 e x

2

d

x

+

 = −

=

= +

+

+







 No direct rule

But 

x

 is more simpler than the original function, then

we can integrate i

Let U = x +1 dv = dx

du

t by I

Let U x +1 dv = e d

So

BP ag

=

ain

dx =

x +

:

V

1

( ) ( )

( )

( ) ( )

( ) ( )

( ) ( )

2 2 x

1

2

2 2

2 2 x 2 2

2 2 x 2 2

22 2

2 2

1 1

2

1
Substitute in I: I e I

2

1 1 1
I e x 1 c

2 2 4

1 1 1
I e x 1 c

2 2 4

1 1
I 2 2 x 1 1 c I 2

1

2

1 1 1 1
I x 1 dx I x 1 c

2 2 2

x 2 1
4

4

4

=

 = + − 

 = −

 
 = − + − + 

 

 = − + + +

 = +

  = − + + +   = − − +


− +





x x

x

x

x

x

x x

x x x

x +1

x +1 e e

x +1

x

d

e e

e x +1 e 2x +

u dx V =

4x 2

e

+

e e e e

2 2

c

1
I c

4

  + 

  = + 
xe 2x + 2x +1

Example (11) 

( )
2 2x

x 1 e dx+Find :  

Answer 
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( )

( )

2

2

1

22

x

1
2 x

x 2

1
I x xln x dx

2

 let I x ln x d

n

x

xl x dx

 
 
 

 = −

= 







No direct rule

But  is more simpler than the original function, then

we can integrat

Let U = lnx dv = dx

lnx
du = dx V =

l

e it by IBP

Let U = lnx

 a

dv

gain :

= x dx

o

nx

S 1
du =

( )

( ) ( )

( )

2 2 2

1 1

22

1

2 22 2 2 2 2 2

22

1
Substitute in I: I x I

2

1 1 1 1 1 1
I x x ln x x c I x x ln x x c

2 2 4 2 2 4

1
I x 2 2ln x 1 c

4

1 1 1 1
I x ln x x dx I x ln x x c

2 2 2 4

 = −

 
 = − − +   = − + + 

 

  = − + +


 = −   = − +





2

lnx

lnx lnx

1
dx V =

lnx

x
x 2

Example (12) 

( )
2

x ln x dxFind :  

Answer 
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3 x

2 x

2

2 x

1
x

2

2

x

x

x

1

3 2 x

 let I

e

3x e

I x 3 x e

x e

dx

x e dx

I x e

dx

= 

 =

 = −







 is more simpler than the original function, then

we can integrate it by IBP ag

Let U = x dv = dx

d

Let U = x dv = e

ain :

dx
So

du = 2x dx V

u

= e

= dx V =

e No direct rule

But 

x

x

2
x

x x

x

x

2

x

x

x

2

 let I

Substitute in 

And x

xe dx

I xe e dx I xe e c

2 xe dx

e dx

I

= 

 = −  = −

−

 +







  is more simpler than the previous function, then

we can integrate it by IBP once m

Let U = x dv = e dx
So

du =

o

dx V = e

re :

No direct rule

2 x

1 1 2

2 x x x 2 x x x

1 1

3 x

1

3 x 2 x x x 3 x 2 x x x

1

: I x e 2I

I x e 2 xe e c I x e 2xe 2e c

Substitute in I : I x 3I

I x 3 x e 2xe 2e c I x 3x e 6 xe 6e c

 = −

  = − − +   = − + + 

 = −

  = − − + +   = − + − + 

e

e e

Example (13) 

3 xx e dxFind :  

Answer 
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x

x x

x

x

x

x

1

Sin x

e -Cos x

I - Cos x C

e Co

e Cos x
 let I

os x d

e Cos x dx

x

s x dx

=

 = +









 is not difficult than the original function, then

we can integrate it by IBP aga

Let U =

Let U = e dv = dx

du = dx V =

e e

in

dv = dx

:

So
du =

No direct rule

But 

x

1 1

x

1

x x x x

x

x

x x

1

Substi

Sin x

I

tute in I : I e Sin x I

Substitute in I : I - Cos x I

An

e Sin x e

I - Cos x e Sin x I 2I - Cos x e Sin x

-1
I

S

x Si

C

n x dd

2

x

in x dx

 = −

 = +

 = + −   = +

=





=

− 

  is the same as the original funct

e dx

ion

V =

e

e

e

 .

e

No direct rule

x1
os x e Sin x c

2
+ +

Example (14) 

xe Sin x dxFind :  

Answer 
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- x

- x

- x

1

- x

- x - x

Cos 2 x

1
-e Sin 2x

2

1 1
I Sin 2x Sin 2x dx

2

 let I Sin 2x d

2

Sin x x

x

2 d

= 

 = + 



 e  is not difficult than the original function, then

we can integrate it by IBP ag

Le

S

Let U = e dv = dx

du = dx V =

e e

ain :

o e

No direct rule

But 

- x

- x

- x -

- x

- x

1

-

1

1

x

x

-1 1
Substitute in I : I e Cos 2x I

2 2

1 1
Substitute in I : I Sin 2x

2 2

e Sin 2x

-1
-e Cos 2x

2

-1 1
I e Cos

e Cos 2x d

2x e Cos 2x dx
2 2

n xA d

 −

= +



=

=



−





 is the s

t

ame as the original function 

U = dv = dx

du = dx V =

e

.

No direct rule

1

- x - x - x - x

- x - x - x - x

- x - x

I

1 1 -1 1 1 -1 1
I Sin 2x e Cos 2x I I Sin 2x e Cos 2x I

2 2 2 2 2 4 4

1 1 1 5 1 1
I I Sin 2x e Cos 2x I Sin 2x e Cos 2x

4 2 4 4 2 4

4 2 1
Multiply by I Sin 2x e Cos 2x c

5 5 5

 
 = + −   = − − 

 

 + = −   = −

 
  = − + 

 

e e

e e

e

Example (15) 

- x
e Cos 2 x dxFind :  

Answer 
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( )

( ) ( ) ( ) ( ) ( )

( )

2

2 2 2

2 2

u x 1
Let   du d x

x u 1

I u 1 lnu du

ln

1 1
u u

u 2

1 1 1 1
I u u lnu u 1du I u u lnu u u c

2 2 2 4

1 1
I x 1 x 1 ln x 1 x 1 x 1 c

2 4

1
I x 1 x

2

= +
 =

= −

 = −

−

   
 = − − −   = − − + +   

   

 
 = + − + + − + + + + 

 

 = + +





Let Z = u dy = u -1

dz = du y =

No direct rule

So we have to use IBP :

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

( )( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

2

2

2

2

22

1
1 1 ln x 1 x 1 x 1 c

4

1 1 1
I x 1 x 1 ln x 1 x 1 x 1 c

2 2 4

1 1 1
I x 1 x ln x 1 x 1 x 1 c

2 2 4

1 1
I x 1 x 1 ln x 1 x 1 x 1 c

2 4

1 1
I x 1 ln x 1 x 1 x 1 c

2 4

 
− + − + + + + 

 

 
 = + + − + − + + + + 

 

 
 = + − + − + + + + 

 

 = + − + − + + + +

 = − + − + + + +

Example (16) 

( )x ln 1 x dx+Find :  

Answer 
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