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Chapter five 

Integration 

Integration is the reversal of differentiation hence functions can be integrated by 

indentifying the anti-derivative. 

Terminology 

Indefinite and Definite integrals 

There are two types of integrals: Indefinite and Definite. 

Indefinite integrals are those with no limits and definite integrals have limits. 

When dealing with indefinite integrals you need to add a constant of integration. 

For example, if integrating the function f(x) with respect to x: 

 

where  is the integrated function. 

C is an arbitrary constant called the constant of integration. 

dx indicates the variable with respect to which we are integrating, in this case, x. 

The function being integrated, f(x), is called the integrand. 

The Rule 

1) Constant Rule    where a is constant 

EXAMPLE: 1. 
 

    2. 
  

    3.   

2) Sum Rule    

 

EXAMPLE: 1. 
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3) The Power Rule    

EXAMPLE: 1. 
 

2. 
 

4) The Substitution Rule 

If is a differentiable function whose range is an interval I and ƒ is 

continuous on I, then 

 

EXAMPLES: 1. 
 

2. 
 

3.
   

4. 
 

5.
  

                     

6.
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Root function integral 

EXAMPLES: 1.  

 

 

2.  

 

3.  

 

 

4.  

 

 

5.  
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Or  

6.  
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H.W  Evaluate 

1.  

2.  

3.  

 ركبمم انذوال انمثهثٍخ

Trigonometric function integral   

1.       

 
 

2.       

 

EXAMPLES:  1.  

    2.  

    3. 
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 ارا كبوذ انذانخ اضٍخ ومشزقخ داخم انقوش مزوفرح عىذهب وطزخذو انقواوٍه انزبنٍخ

1.  

2.  

 

EXAMPLE: 1.  

   2.  

   3. 

 

 ارا كبوذ انذانخ اضٍخ وانمشزقخ غٍر مزوفرح وزجع مبٌهً

 وكبن الاش عذد زوجًارا كبوذ انذانخ اضٍخ وانمشزقخ غٍر مزوفرح  .1

   

 

EXAMPLES: 1.   
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2.   

    
 

     

 انقبوون الاش عذد فردي وطزخذو ارا كبوذ .2

 

  

 

EXAMPLE 1  

 

 

 

 

EXAMPLE 2  
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EXAMPLE 3:  

 

 

 

 

 

 

 

EXAMPLE 4:  

 

 

 

 

dxxdxx   224 )(sinsin

  dxx 2)2cos
2

1

2

1
(

  dxxx )2cos
4

1
2cos2

4

1

4

1
( 2

   dxxdxxdx 2cos
4

1
2cos

2

1

4

1 2

dxx
x

x   )4cos
2

1

2

1
(

4

1

2

2sin

2

1

4

1

c
x

x
x

x 
4

4sin

2

1

4

1

2

1

4

1

2

2sin

2

1

4

1

c
x

xxx 
32

4sin

8

1
2sin

4

1

4

1

dxxdxx   224 )3(cos3cos

  dxx 2)6cos
2

1

2

1
(

  dxxx )6cos
4

1
6cos

2

1

4

1
( 2

   dxxdxxdx 6cos
4

1
6cos

2

1

4

1 2

dxx
x

x   )12cos
2

1

2

1
(

4

1

6

6sin

2

1

4

1



Dr. Mazin 
 

9 
 

 

 

EXAMPLE 5:  

 

 

 

 

 عىذهب وزجع انفواوٍه انزبنٍخارا كبن انطؤال حبصم ضرة دانزٍه 

 اولا الاضص فردٌخ عىذهب وفك الاش انفردي الاقم مررجخ ووحم حطت انقواوٍه انفردٌخ  .1

EXAMPLE : 
 

 

 

 

 

 ارا كبن احذ الاش فردي والاخر زوجً عىذهب وفك الاش انفردي حطت انقواوٍه انفردٌخ .2

EXAMPLE : 
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وانسواٌب مخزهفخ عىذهب وطزخذو انقواوٍه انزبنٍخ ارا كبن انطؤال حبصم ضرة دانزٍه
 

     

1.  

2.  

3.  

Evaluate 

 

1.  

 

 

 
 

2.  

 

 

  dxxxx 222 cossin)cos1(

  dxxxxx 242 cossin)coscos21(

   dxxxdxxxdxxx sincossincos2cossin 642

c
xxx


7

cos

5

cos
2

3

cos 753

 dxnxmxsinsin  dxnxmxcossin  dxnxmxcoscos

xnmxnmnxmx )cos()cos(sinsin
2
1

2
1 

xnmxnmnxmx )sin()sin(cossin
2
1

2
1 

xnmxnmnxmx )cos()cos(coscos
2
1

2
1 

 dxxxcos7sin

  dxxx )8sin6(sin
2

1

c
xx


8

8cos

2

1

6

6cos

2

1

cxx  8cos
16

1
6cos

12

1

 dxxx 3cos7sin

  dxxdxx )37sin()37sin(
2
1

2
1

  dxxdxx 10sin4sin
2
1

2
1



Dr. Mazin 
 

11 
 

 

 

3.  

 

 

 
ثبوٍب ركبملاد 

 
Integral , , and  

 اولا ركبملاد مجبشرح -

1. If  

 

2. If  

 

3. If  

 

4. If  
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 ثبوٍب ارا كبوذ انذانخ اضٍخ انمشزقخ مزوفرح عىذهب وطزخذو انقووٍه انزبنٍخ -

 

 

 

 

EXAMPLES: 

Find the following integral 

1)  

2)  

3)  

4)  
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 مزوفرح عىذهب وطزخذو انقووٍه انزبنٍخغٍرارا كبوذ انذانخ اضٍخ انمشزقخ  ثبنثب -

 

 

 
 

 

  
 

EXAMPLE 1:   

 

 

 

EXAMPLE 2:  
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Transcendental Function Integral  

 

Logarithm  exponential   invers 

(1)  If     

    
 

 

 

  ln انمقبو    ثمعىى ان مشزقخ انجطط = انمقبو فبن انزكبمم هو

 

EXAMPLE 1:  
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6.  

 

7.   

8.  

9.  

 

 

 

 

 

 

 

Theorem 

1.  

2.  

3.  

 

 

4.  
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Evaluate 

1.  

2.  

3.  

4.  

 

 

Exponential function 

1. If  
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EXAMPLE 1:  
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EXAMPLE 2:   

  

EXAMPLE 3:  

    

EXAMPLE 4: 
 

 
EXAMPLE 5: 

 

EXAMPLE 6: 
 

EXAMPLE 7: 
 

    

EXAMPLE 6: 
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Invers function 

1. If  

 

 

2.  

 

 

3.  

dx

du

u
yuy

2

1

1

1
sin


 

 


 cx
u

du 1

2
sin

1


















c

c

ua

du

a
x

a
x

1

1

22 cos

sin

dx

du

u
yuy

2

1

1

1
tan


 

cxdu
u





1

2
tan

1

1













 




a
u

a
u

a

a
du

ua 1

1

22

cot
1

tan
1

1

dx

du

uu
yuy

1

1
sec

2

1


 



Dr. Mazin 
 

19 
 

 

 

 

 

 

EXAMPLES 1: 
  

Sol:  

 

 

 2:
  

 

Sol: 
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5: 
  

    

 

 

6: 
  

    

 

7: 
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9:  
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11: 

 

12: 

 

13: 

 

 

  14:  

  15:  

  16:  

  17:  

  18:  

  19:  

  20:  
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  21:  

 

 

  22:  

 

  23:  

 

 
Hyperbolic Functions 

(1) If    

   

    

1.  

2.  
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3.  

 ارا كبوذ مشزقخ الاش مزوفرح وطزخذو انقواوٍه انزبنٍخ

 

(2)  

(3)  

 

(4) If     or     

 ارا كبوذ انذانخ اضٍخ وانمشزقخ غٍر مزوفرح وكبن الاش عذد زوجً

Case 1: if n is even, we use identity  ,    

 قخ غٍر مزوفرح وكبن الاش عذد فرديارا كبوذ انذانخ اضٍخ وانمشز

Case 2: if n is odd, we use identity  ,   

 

 معكوش انذوال انسائذٌخ

(5)  If   
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6.  
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11.   

12.   

13.   

  

 

14. 

 

 

 

 

15.   

 

16.  
 

 

 

 

cecu x  2sinh
2

1
sinh

2

1

cedxxe xx 
sinsin cos

cedxedxedx
e

dx xxx

x
 


333

3 3

1
)3(

3

1

  


x

dx
dx

x

e
dx

x

e xx 1

 
 dxxdx

x

e x
2/1

22

1

cxec
x

e xx  2
2

1

2/12

1 2/1

  dxxxbdxxadxxbax 3)3(

  dxxbdxxa 2/33

c
xbx

a 
2/5

3

2

2/52

dx
x

dx
dx

x

dx
dx

x

dx









 222 111

cx  1tan





d

d
cos

)(sin1

1

sin1

cos
22 






cu
u

du



 


1

2
tan

1

c  )(sintan 1 



Dr. Mazin 
 

29 
 

  انذوال انسائذٌخركبمم 

1.  

2.  

3.  

4.  

5.  

6.  

  انذوال انسائذٌخركبمم معكوش 

1.  

2.  

3.  

 

4.   

5.  
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