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First recall that if   u  is a function of x (i.e. u = u(x)), then  the relation between the 

differential of u and the differential of x is given by: 

dxxudu )(′=  

Example(1)  Find dxxI ∫ += 7)5(  

Solution 

Let 5+= xu               dxdu =⇒ ,  and therefore cuduuI +== ∫ 8

8
7 , 

i.e.    cxI +
+

=
8

)5( 8

. 

 

Example(2)  Find dxxxI ∫ += 52 )3(2  

Solution 

Let 32 += xu               xdxdu 2=⇒ ,  and therefore cuduuI +== ∫ 6

6
5 , 

i.e.    cxI +
+

=
6

)3( 62

. 

 

Rule (1): 

The integral c
n
xudxxuxu

n
n +

+
=′

+

∫ 1
)]([)]().[(

1

. i.e. The integral of a bracket (power n) multiplied 

by the derivative of what inside the bracket = c
n
bracketthe n

+
+

+

1
)( 1

   

 

زائد ثابت الدالة داخل القوس أى أن تكامل دالة فى مشتقتها يساوى تكامل  

In the last example we observe that, the function inside the bracket 32 +x  is multiplied by its 

derivative x2  , therefore we integrate the function inside the bracket directly, i.e. 

cxdxxxI +
+

=+= ∫ 6
)3()3(2

62
52 . 
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Example(3)  Find dxxxI ∫ += 332 )73(  

Solution: 

Since 29x  is the derivative of  the function 33 )73( +x , then we multiply and divide the integral I 

by 9. 

cxcxdxxxI +
+

=+
+

=+=∴ ∫ 36
)73(

4
)73(.

9
1)73(9

9
1 4343

332 . 

 

Example(4)  Find dxxI ∫ −= 4)67(  

Solution:  

Since 7 is the derivative of  the function ( 67 −x ), then we multiply and divide the integral I by 7. 

cxcxdxxI +
−

=+
−

=−=∴ ∫ 35
)67(

5
)67(.

7
1)67(

7
1 55

4 . 

 

Rule (2): 

The integral cedxexu xuxu +=′∫ )()().( . i.e. The integral of  e  power function multiplied by the 

derivative of the function = the exponential function plus constant.  

 

 

Proof : dxexuI xu∫ ′= )().(  

Let )(xuey =        dxexudy xu )().(′=    then ∫ +== cydyI , i.e. 

cedxexu xuxu +=′∫ )()().( . 

 

Example(5)  Find dxeI x∫= 3.3  

Solution:  

Since (3) is the derivative of the function ( x3 ): 

cedxeI xx +== ∫ 33.3 . 
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Example(6)  Find dtetI tt∫ ++= 22

).1(  

Solution:  

Since 2(t + 1) is the derivative of the function ( tt 22 + ),then we multiply and divide the integral I 

by 2 

cedtetI tttt +=+= ++∫ 22 22

2
1).1(2

2
1 . 

 

Since 
x

x
dx
d 1ln = ,  then   

cxdx
x

+=∫ ln1  

 

In general we have the following rule: 

 

Rule (3): 

The integral cxudx
xu
xu

+=
′

∫ )(ln
)(
)( . i.e. when the numerator becomes a derivative of the 

denominator, then their integral = ln(denominator) plus constant.  

 

 

Proof: 

dx
xu
xuI ∫

′
=

)(
)(  

Let  )(ln xuy =         )(ln xu
dx
d

dx
dy

=⇒  

Since 
)(
)()(ln
xu
xuxu

dx
d ′

= ,   then    dx
xu
xuxud .
)(
)()(ln

′
=  

Now,  ∫∫ +==
′

= cydydx
xu
xuI
)(
)( , this implies that 

cxudx
xu
xuI +=

′
= ∫ )(ln

)(
)( . 
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Example(7)  Find dx
x

I ∫ +
=

5
1  

Solution: 

Since the numerator (1) is a derivative of the denominator ( 5+x ), then 

cxdx
x

I ++=
+

= ∫ 5ln
5

1 . 

 

Example(8)  Find dx
xx
xxI ∫ +

+
= 43

32 43  

Solution: 

Since the numerator ( 32 43 xx + ) is a derivative of the denominator ( 43 xx + ), then 

cxxdx
xx
xxI ++=

+
+

= ∫ 43
43

32

ln43 . 

 

Example(9)  Find dx
xx
xxI ∫ ++

+
=

73
32
24

3

 

Solution: 

Since 2( xx 32 3 + ) is a derivative of the denominator ( 73 24 ++ xx ), then we multiply and divide 

the integral I by 2 

.73ln73ln

73ln
2
1

73
32.2

2
1

242
1

24

24
24

3

cxxcxx

cxxdx
xx
xxI

+++=+++=

+++=
++

+
= ∫

 

 

Example(10)  Find dx
x
x

x
xI ]

)1(1
[ 26

5

2 +
+

+
= ∫  

Solution  

∫∫∫ +
+

+
=

+
+

+
= dx

x
xdx

x
xdx

x
x

x
xI 26

5

226

5

2 )1(1
]

)1(1
[  

Let dx
x
xI ∫ +

=
121   and   ∫ +

= dx
x
xI 26

5

2 )1(
, then 

21 III += , 
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We first try to find dx
x
xI ∫ +

=
121  

Since ( x2 ) is a derivative of the denominator ( 12 +x ), then we multiply and divide the integral  

1I  by 2 

1
2

21 1ln
2
1

1
2

2
1 cxdx
x
xI ++=
+

= ∫ . 

Second we calculate dxxxdx
x
xI 265

26

5

2 )1(
)1(

−+=
+

= ∫ ∫  

Since ( 56x ) is a derivative of the function ( 16 +x ), then we multiply and divide the integral  2I  

by 6 

2

16

2

16

2

126
265

2 6
)1(

1
)1(

6
1

12
)1(

6
1)1(6

6
1 cxcxcxdxxxI +

+
−=+

−
+

=+
+−

+
=+=

−−+−
−∫  

Now, since  21 III += , then 

.
6

)1(1ln
2
1 16

2 cxxI +
+

−+=
−

 

 

 

 

 

 

 

 

 

 

 

 

Home work: Solve exercises 14.4,   problems: 9, 15, 35, 53, 70, 75. 

 

 

 

 


