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DEFINITE INTEGRATION 

SYNOPSIS 

1.If ∫ += CxFdxxf )()(  then ∫ −=
b

a

aFbFdxxf )()()( .  

2. ∫ =
a

a

dxxf 0)( .   

3. ∫ ∫ ∫==
b

a

b

a

b

a

dttfdyyfdxxf )()()( . 

4.∫ ∫=
b

a

a

b

dxxfdxxf )()(  

5. ∫ ∫∫ ∫ +++=
2

1

1

)(.....)()()(
c

c

b

c

b

a

c

a n

dxxfdxxfdxxfdxxf  Where a < c1 < c2 < ……… < cn – 1 < cn < b. 

6.∫ ∫ −=
a a

a

dxxafdxxf
0

)()(  

7.∫ ∫ −+=
b

a

b

a

dxxbafdxxf )()( . 

8.∫ =
b

a

dxxf 0)(  if f(a + x) = – f(b – x).  

9.∫ ∫

+

=
b

a

ba

a

dxxfdxxf
2

)(2)(  if f(a + x) = f(b – x). 

10. ∫ ∫
−

=
a

a

a

dxxfdxxf
0

)(2)( ; if f(x) is an even function. 

                 = 0; if f(x) is an odd function. 

 



 www.sakshieducation.com 

www.sakshieducation.com 

 

11.∫ ∫=
a a

dxxfdxxf
2

0 0

)(2)( ; if f(2a – x) = f(x) 

                = 0; if f(2a – x) = –f(x). 

12.∫ ∫=
a a

dxxf
a

dxxxf
0 0

)(
2

)( ; if f(a – x) = f(x) 

                  = a .. ∫
2/

0

)(
a

dxxf  

13. ∫∫
+=

b

a

b

a

dxxf
ba

dxxxf )(
2

)( ; if f (a + b – x) = f(x). 

14.If f(x) is a periodic function with period “T “then ∫∫ ∈=
TnT

Nndxxfndxxf
00

.)()( . 

15.If f : R → R is a continuous periodic function with period ‘T’ and a ∈ R and n is a positive 

integer then ∫ ∫ ∫
+ +

==
nTa

a

Ta

a

T

dxxfndxxfndxxf
0

)()()( , n ∈ N. 

16.If f(x) is a periodic function with period T and a ∈ R+ then ∫ ∫
+

=
nTa

nT

a

a

dxxfdxxf )()( , n ∈ N. 

17.If f(x) is a periodic function with period ‘T’ then  

(i) ∫ ∫
+

+

=
Tb

Ta

b

a

dxxfdxxf )()(  Or ∫ ∫
+

+

=
nTb

nTa

b

a

dxxfdxxf )()(  where n ∈ Z;  

(ii) ∫ ∫−=
nT

mT

T

dxxfmndxxf
0

)(()(  Where m, n ∈ Z. 

18. )())(()())(()(
)(

)(

xxfxxfdttf
dx

d
x

x

ϕϕφφ
φ

ϕ

′−′=













∫ . 

19.If f(x) ≥ 0 in [a, b] then ∫
b

a

dxxf )(  ≥ 0. 
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20.If f(x) ≤ g(x) on [a, b] then ∫
b

a

dxxf )( ≤ ∫
b

a

dxxg )( . 

21.If m, M are smallest and greatest value of a function f(x) defined on [a, b] then m (b – a) ≤ 

∫
b

a

dxxf )( ≤ M (b – a). 

22.If In = ∫
2/

sin
π

a

n xdx  = ∫
2/

cos
π

a

n xdx , then In = 
n

n 1−
 . In – 2       where n ∈ N. 

 ∫
2/

sin
π

a

n xdx =
2

.
2

1
.....

4

5

2

31 π









−
−










−
−








 −
n

n

n

n

n

n
; if n is even. 

 = 
3

2
.....

4

5

2

31









−
−










−
−








 −
n

n

n

n

n

n
; if n is odd. 

23.If In = xdxn

∫
4/

0

tan
π

 then In = 
1

1

−n
 - In – 2 and hence In = 0.....

7

1

5

1

3

1

1

1
I

nnnn
+

−
−

+
+

−
−

−
 or I1 

according as n is even or odd where I0 = 
4

π
; I1 = 

2

1
 log 2. 

24. ∫
−+

4/

0

2 )tan(tan
π

dxxx nn  =
1

1

−n
. 

25. ∫
−+

2/

4/

2 )cot(cot
π

π

dxxx nn  =
1

1

−n
. 

26. If In = ∫
4/

0

sec
π

xdxn  then In = 2

2

1

2

1

)2(
−

−

−
−+

− n

n

I
n

n

n
. 

27.
 
∫

2/

0

cos.sin
π

xdxx nm  = K
nmnmnmnm

nnnmmm
.

).....6)(4)(2)((

).....]5)(3)(1).....][(5)(3)(1[(

−+−+−++
−−−−−−

. If m and n are both even 

then K =
2

π
, otherwise K = 1. 

28.∫ ∫=
π π

0

2/

0
)(sin2)(sin dxxdxx nn  for all positive integral values of n. 
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29. If n is an even natural number, then ∫ ∫=
π π

0

2/

0
cos2cos xdxxdx nn  and 

∫ ∫=
π π2

0

2/

0
cos4cos xdxxdx nn , and ∫ ∫=

π π2

0

2/

0
sin4sin xdxxdx nn . 

30. If n is an odd natural number then ∫
π2

0
sin xdxn  = 0; ∫

π2

0
cos xdxn  = 0. 

Standard Results  

31. ∫ =
−+

a a
dx

xafxf

xf

0 2)()(

)(
. 

32.∫
−=

−++

b

a

ab
dx

xbafxf

xf

2)()(

)(
. 

33.∫ =−
a a

dxxa
0

2
22

4

π
. 

34.∫ =
−

a
dx

xa0 22 2

1 π
. 

35.∫
∞

=
+0 22 2

1

a
dx

ax

π
. 

36. )(
2

abdx
xb

axb

a

−=
−
−

∫
π

. 

37.∫ −=−−
b

a
abdxxbax 2)(

8
)((

π
. 

38.∫ =
−−

b

a
dx

xbax
π

)((

1
 

39.∫ ++
=−

+a n
n

nn

a
dxxax

0

2

)2)(1(
)( . 

40. ∫ =
+

2/

0 4)(cos)(sin

)(sinπ π
dx

xfxf

xf
. 

41. ∫ =
+

2/

0 4)(cot)(tan

)(tanπ π
dx

xfxf

xf
. 
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42. ∫ =
+

2/

0 4)(cos)(sec

)(secπ π
dx

ecxfxf

xf
. 

43. ∫ +=
+
+2/

0 4
)(

cossin

cossinπ π
badx

xx

xbxa
. 

44. ∫ +=
+
+2/

0 4
)(

cottan

cottanπ π
badx

xx

xbxa
. 

45. ∫ +=
+
+2/

0 4
)(

cossec

cossecπ π
badx

ecxx

ecxbxa
. 

46. 2log
2

)2log(sin)log(sin
2/

0

2/

0
∫ ∫ ==

π π π
dxxdxx . 

47. 2log
2

coslog
2/

0

ππ
−=∫ xdx . 

48. 2log
2

seclog
2/

0

ππ
=∫ xdx . 

49. 2log
2

coslog
2/

0

ππ
=∫ ecxdx . 

50. 0tanlog
2/

0
=∫

π
xdx . 

51. 0cotlog
2/

0
=∫

π
xdx . 

52. )12log(2
cossin

12/

0

+=
+∫

π

dx
xx

. 

53. ∫ =
+

2/

0
2222 2sincos

π π
abxbxa

dx
. 

54.∫ =
+

π π
0

2222 sincos abxbxa

dx
. 

55.∫
∞ −

+
=

0 22
cos

ba

a
bxdxe ax . 
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56.∫
∞ −

+
=

0 22
sin

ba

b
bxdxe ax . 

57.∫
∞

−
=

++0
22 1)1(

1

n

n
dx

xx n
. 

58.
( )

∫
−=

n nn
dxx

0 2

1
][ , n ∈ N. 

59. [ ] ( ) ( )∫ −+++−−=
n

nnndxx
0

222 1.....211 . 

60. [ ] ( ) ( )( )∫ −+++−−=
2

0

2222 1.....211
n

nnndxx . 
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