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Definite Integral

For   dxxf =  xF

Then the definite integral of between the limits x = a and x = b is defined as

 dxxf
b

a
 =    bx

axxF 
 =  bF -  aF

Some Properties of definite integral

Property 1:  dxxf
b

a
 =  dttf

b

a


Property 2:  dxxf
b

a
 =  dxxf

a

b


Property 3: for a<c<b

 dxxf
b

a
 =    dxxfdxxf

b

c

c

a
 

Property 4:  dxxf
a


0

=  dxxaf
a

 
0

Property 5:  dxxf
b

a
 =  dxxbaf

b

a
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Property 6:  dxxf
a


2

0

=    dxxafxxf
aa

 
00

2

Property 7:  dxxf
a

a



=     dxxfxf
a

 
0

=  dxxf
a


0

2

Ex.  Evaluate dxe x



0

Let I = dxe x



0

=
















o

xe

1
=  0ee  

=  0ee   = 10 

I = 1

Ex.  Evaluate dx
x 

11

2
112

1

Let I = dx
x 

11

2
112

1

=
  
 112

112log 11
2





x
dx

d

x
……  dx

xf

b

a


1
=

  
 xf

dx

d

xf b
alog

=
   

2

1122log11112log 
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=
   

2

1122log11112log 

=     15log33log
2

1


= 




15

33
log

2

1
….. Ans.

Ex.  Evaluate  
1

0
24 x

dx

Let I =  
1

0
24 x

dx
=
  

1

0
222 x

dx

Using  

q

p xa

dx
22

=
q

pxa

xa

a 










log
2

1
, we get

I =
1

02

2
log

22

1
















x

xx

x

= 














02

02
log

12

12
log

4

1

=   1log3log
4

1


= 







1

3
log

4

1
….

n

m
nm logloglog 

=  3log
4

1
…. Ans.
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Ex.  Evaluate  


2

0
2 4

25
dx

x

x

Let I =  


2

0
2 4

25
dx

x

x

=  




2

0
2

2

0
2 4

2

4

5
dx

x
dx

x

x

=  




2

0
22

2

0
2 2

2
4

2

2

5

x

dx
dx

x

x
…. Adjustment of 2

=
2

0

1
2

0

2

2
tan

2

1
24log

2

5


















   x

x

…
 
 dx
xf

xf
b

a


'
=   baxflog and  

q

p ax 22

1
=

q

pa

x

a 













1tan

1

?
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HW Ex.   1. 


2

0

1
dx

x

x
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HW Ex. 2. 



2

0

3cos5sin xdxx
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HW Ex. 3. 


4

0
24 xx

dx
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Ex.  Evaluate 


3

1
2 136xx

dx

Let I = 


3

1
2 136xx

dx

To make perfect square

Write 1362  xx = 4962  xx =   22 23 x

I =
 




3

1
22 23x

dx

Using 


b

a ax

dx

22
=

b

a
axx 22log 

=    
3

1

22 233log






  xx

?
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H.W.Ex.   1. 


2

0
223 xx

dx
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Problem on property of definite integration

(i)  dxxf
b

a
 =  dxxbaf

b

a
  (ii)  dxxf

a


0

=  dxxaf
a

 
0

Ex.  Evaluate  


5

4
54

4
dx

xx

x

Let I =  


5

4
54

4
dx

xx

x
… (1)
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By using property

 dxxf
b

a
 =  dxxbaf

b

a
  Here a = 4, b = 5

Equation (1) becomes

I =
 

    

5

4
545454

454
dx

xx

x

=  


5

4
545454

454
dx

xx

x

=  


5

4
45

5
dx

xx

x
=  


5

4
45

5
dx

xx

x
… (2)

By adding equations (1) and (2) we get

I + I =  


5

4
54

4
dx

xx

x
+  


5

4
45

5
dx

xx

x

2I =  


5

4
54

54
dx

xx

xx

2I =  54
5

4

xdx  = 45  = 1

I    =
2

1
… Ans.

HW Ex.   1.  


5

3
8

8
dx

xx

x
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HW Ex.   2.  

2

1
3

dx
xx

x
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HW Ex.   3.  

7

2
9

dx
xx

x
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HW Ex.    4.  

7

2
cossin

sin
dx

xx

x
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HW Ex.   5.  

2

0
tan1

1


dx
x

HW Ex.    6. 


2

0
2)cos(sin

sin

dx
xx

x
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Ex.  Evaluate  


0

sin xdxx

Let I =  


0

sin xdxx

 dxxf
a


0

=  dxxaf
a

 
0

…. Using Property

I =     



0

sin dxxx

I =   



0

sin xdxx ….   xx sinsin 

I =   



0

sinsin dxxxxx

I =  



00

sinsin xdxxxdx -

I = 



0

sin xdx I

 I+ I = 



0

sin xdx I …. As  is constant

2I =   0cos x ….  ba
b

a

xxdx cossin 

2I =  xcoscos   =  11

 10cos1cos  and

2I =  2 = 2
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I =  … Ans.

Ex.  Evaluate  


0
sin1

dx
x

x

Let I =  


0
sin1

dx
x

x
=   







0
sin1

dx
x

x

=  





0
sin1

dx
x

x
=  




0
sin1

dx
x

-  


0
sin1

dx
x

x

=  







0
sin1

I ….  


0
sin1

dx
x

x
I

2I =  



0

sin1

1
dx

x

Now multiplying and dividing by dxsin1

2I = dx
x

x
dx

x sin1

sin1

sin1

1

0









?
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Ex.  Evaluate  
1

0

2 1 dxxx

Let I =  
1

0

2 1 dxxx =     
1

0

2 111 dxxx ….  dxxf
a


0

=  dxxaf
a

 
0

=   
1

0

2 1121 dxxxx

?
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Ex.  Evaluate  

4

0
2 4

8
dx

x

x

Let I =  

4

0
2 4

8
dx

x

x
=  


4

0
2 4

24
dx

x

x

 xf '



=  

4

0
2 4

2
4 dx

x

x
….

 
    ba

b

a

xfdx
xf

xf
log

'




 xf

?
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Ex.  Evaluate  
2

0
2sin1

cos


dx
x

x

Let I =  
2

0
2sin1

cos


dx
x

x

Put tx sin differentiating w.r.t.x

 x
dx

d
sin =  t

dx

d

 xcos =
dx

dt

 xdxcos = dt
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For tx sin

put x = 0  xsin = t , i.e. t = 0

put x =
2




2
sin


= t , i.e. t = 1

x 0
2



t 0 1

 I =  
1

0
21 t

dt

=  101tan t ….  ba
b

a

xdx
x

1
2

tan
1

1 


=    0tan1tan 11  

= 0
4



….     00tan,

4
1tan 11   

I =
4


….Ans.

H.W.Ex.   1.  

2

0
2sin4

cos


x

xdx
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Ex.  Evaluate   
4

0

tan1log



dxx

Using  dxxf
a


0

=  dxxaf
a

 
0

I      =  













 

4

0
4

tan1log




dxx …. (1)
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Now 





  x

4
tan


=

x

x

tan
4

tan1

tan
4

tan









….  BAtan =
BA

BA

tantan1

tantan




=
x

x

tan1

tan1




…. 













 1

4
tan


As

Equation (1) becomes

I   =  











4

0
tan1

tan1
1log



dx
x

x
=  






4

0
tan1

tan1tan1
log



dx
x

xx

I   =  






4

0
tan1

2
log



dx
x

=    
4

0

tan1log2log



dxx

I   =   
4

0

4

0

tan1log2log



dxxdx =  
4

0

2log



Idx

2I   = 
4

0

2log



dx

2I   =   4
02log x = 



  0

4
2log



I   = 





8
2log


….Ans.

H.W.Ex.     1.
 



dx

x

x
22 1

2.   dxex x2 3. dx
x

x
 

2

0
2 4

2

4. dx
xx

dx
 2

5. dx
xx

dx
  6.  

 
dx

x

xx
2

12

1

tan
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7. dx
x

dx
 

2

0
cos54



8.  dxx 
4

0

tan1log



9. dx
xx

x
 


11

2
13

13

10.   xdx1tan 11. dx
x

x
 
2

0
2sin1

cos



