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IIIIntegratintegratintegratintegrationononon    

List of formulae 

1. ∫ dx  xn
 =  c+

+

+

1n

x 1n

   2. ∫ dx  ex
= ex + c 

3. ∫ dx k = kx + c 3. ∫ dx  
x

1
= log x + c 

5. ∫ sin x dx = – cos x + c 6. ∫ cos x dx = sin x + c 

7. ∫ sec2x  dx = tan x + c 8. ∫ cosec2 x dx = – cot x + c 

9. ∫ sec x tan x dx = sec x + c 10. ∫ cosec x cot x dx = – cosec x + c 

11. ∫ 2x-1

dx
 = sin-1x + c 12. ∫ + 2x1

dx
 = tan-1x + c 

13. ∫ −1xx

dx
2 = sec–1x + c 14. ∫ tan x dx = log (sec x) + c 

15. ∫ cot x dx = log(sin x) + c 16. ∫ sec x dx = log(sec x + tan x) + c 

17. ∫ cosec x dx = – log (cosec x + cot x) + c     18. ∫ logx dx = x logx – x + c 

19. ∫ 






=
a

x
sin  

x-a

dx 1-

22  + c 20. ∫ + 22 xa

dx
  =  

a

1
tan–1 









a

x
+ c 

21.  ∫ + 22 a x

dx
 = log 

22 a xx ++ +c 22. ∫ − 22 a x

dx
= log

22 a xx −+  + c 

23. ∫ − 22 xa

dx
 = 

2a

1
log

x-a

 x a+
 + c 24. ∫ − 22 ax

dx
 = 

2a

1
log

ax

a -x 

+  + c 

25. ∫ 22 x-a dx = 
2

x
22 x-a  +

2

a2










a

x
sin 1-

 + c 

26. ∫ 22 a-x dx = 
2

x
22 a-x  - 

2

a2

 log
22 a xx −+ + c 
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27. ∫ 22 ax + dx = 
2

x
22 ax + + 

2

a2

log 
22 a xx ++  + c 

28. Integration by parts 

                                      ∫ dvu   = uv - ∫ vdu 

Remark 1. 

 To integrate the second and third powers of sine and cosine of angles  use 

the following  formulae 

 1. Sin2 x = 
2

2cos1 x−
   2. cos2 x = 

2

2cos1 x+
 

 3. sin3x = 
4

3sinsin3 xx −
  4. cos3 x  = 

4

3coscos3 xx +
 

Remark 2 

 To integrate the products of sine and cosine of angles  use the following 

formulae 

1. sin A cos B = 
2

1
[sin(A+B) + sin (A–B)] 

2. cos A sin B = 
2

1
[sin(A+B) – sin (A–B)] 

3. cos A cos B = 
2

1
[cos(A+B) + cos (A–B)]  

4. sin A sin B  = 
2

1
[cos(A–B) – cos (A+B)] 










+
−

2
1

1

2
sin

x

x
 = 









+
−−

2

2
1

1

1
cos

x

x
 = 









−
−

2
1

1

2
tan

x

x
 = 2 tan-1x  

 

Types of Integrals 

 

 1. ∫ dx
f(x)

(x)f'
 = log|f(x)| + c    
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         2. ∫ dx
f(x)

(x)f'
 =2 f(x)  + c 

 3. ∫ [f(x)]n f’(x) dx = 
1n

[f(x)] 1n

+

+

+c  
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Integration Formulas 

1. Common Integrals 

Indefinite Integral 

Method of substitution 

( ( )) ( ) ( )f g x g x dx f u du′ =∫ ∫  

Integration by parts 

( ) ( ) ( ) ( ) ( ) ( )f x g x dx f x g x g x f x dx′ ′= −∫ ∫  

Integrals of Rational and Irrational Functions 

1

1

n
n x

x dx C
n

+

= +
+∫  

1
lndx x C

x
= +∫  

c dx cx C= +∫  

2

2

x
xdx C= +∫  

3
2

3

x
x dx C= +∫  

2

1 1
dx C

x x
= − +∫  

2

3

x x
xdx C= +∫  

2

1
arctan

1
dx x C

x
= +

+∫
 

2

1
arcsin

1
dx x C

x
= +

−
∫  

Integrals of Trigonometric Functions 

sin cosx dx x C= − +∫  

cos sinx dx x C= +∫  

tan ln secx dx x C= +∫  

sec ln tan secx dx x x C= + +∫  

( )2 1
sin sin cos

2
x dx x x x C= − +∫  

( )2 1
cos sin cos

2
x dx x x x C= + +∫  

2
tan tanx dx x x C= − +∫  

2
sec tanx dx x C= +∫  

Integrals of Exponential and Logarithmic Functions 

ln lnx dx x x x C= − +∫  

( )

1 1

2
ln ln

1 1

n n
n x x

x x dx x C
n n

+ +

= − +
+ +

∫  

x x
e dx e C= +∫  

ln

x
x b

b dx C
b

= +∫  

sinh coshx dx x C= +∫  

cosh sinhx dx x C= +∫  
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2.  Integrals of Rational Functions 

Integrals involving ax + b 

( )
( )

( )
( )

1

1
1

n
n ax b

ax b dx
a

fo n
n

r

+
+

+ =
+

≠ −∫  

1 1
lndx ax b

ax b a
= +

+∫  

( )
( )

( )( )
( ) ( )

1

2

1
1

2
,

1
2

n na n x b
x ax b dx ax b

a n n
for n n

+
≠ −

+ −
+ = +

+ +
≠ −∫  

2
ln

x x b
dx ax b

ax b a a
= − +

+∫  

( ) ( )2 2 2

1
ln

x b
dx ax b

a ax b aax b
= + +

++
∫  

( )

( )

( )( )( )
( )

12

1
2

1
,

2
1

n n

a n x bx
dx

ax b a n n
for n

ax b
n

−
≠

− −
=

+
−

+ − −
≠ −∫  

( )
( )

22
2

3

1
2 ln

2

ax bx
dx b ax b b ax b

ax b a

 +
 = − + + +
 +
 

∫  

( )

2 2

2 3

1
2 ln

x b
dx ax b b ax b

ax baax b

 
= + − + −  ++  

∫  

( ) ( )

2 2

3 3 2

1 2
ln

2

x b b
dx ax b

ax baax b ax b

 
 = + + −
 ++ + 

∫  

( )

( ) ( ) ( )
( )

3 2 122

3

21

3 2 1
1, 2,3

n n n

n

ax b b a b b ax bx
dx

n n
fo

na
r n

ax b

− − − + + +
 = − + −
 − − −+  

≠∫  

( )
1 1

ln
ax b

dx
x ax b b x

+
= −

+∫  

( )2 2

1 1
ln

a ax b
dx

bx xx ax b b

+
= − +

+
∫  

( ) ( )2 2 2 32

1 1 1 2
ln

ax b
dx a

xb a xb ab x bx ax b

 +
= − + − 

 ++  
∫  

Integrals involving ax
2
 + bx + c 

2 2

1 1 x
dx arctg

a ax a
=

+
∫  

2 2

1
ln

1 2

1
ln

2

a x
for x a

a a x
dx

x ax a
for x a

a x a

−
< +

= 
−−  >

 +

∫  
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2

2 2

2
2

2 2 2

2

2 2
arctan 4 0

4 4

1 2 2 4
ln 4 0

4 2 4

2
4 0

2

ax b
for ac b

ac b ac b

ax b b ac
dx for ac b

ax bx c b ac ax b b ac

for ac b
ax b

+
− >

− −


+ − −
= − <

+ + − + + −

− − =
 +

∫  

2

2 2

1
ln

2 2

x b dx
dx ax bx c

a aax bx c ax bx c
= + + −

+ + + +
∫ ∫  

( )

2 2

2 2

2 2

2 2 2

2 2

2 2
ln arctan 4 0

2 4 4

2 2
ln arctanh 4 0

2 4 4

2
ln 4 0

2 2

m an bm ax b
ax bx c for ac b

a a ac b ac b

mx n m an bm ax b
dx ax bx c for ac b

aax bx c a b ac b ac

m an bm
ax bx c for ac b

a a ax b

 − +
+ + + − >

− −
+ − +

= + + + − <
+ + − −

 −
 + + − − =

+

∫  

( ) ( )( )( )

( )

( )( ) ( )
1 122 2 2 2

2 3 21 2 1

1 41 4
n n n

n aax b
dx dx

n ac bax bx c n ac b ax bx c ax bx c
− −

−+
= +

− −+ + − − + + + +
∫ ∫  

( )

2

2 22

1 1 1
ln

2 2

x b
dx dx

c cax bx c ax bx cx ax bx c
= −

+ + + ++ +
∫ ∫  

 

3.  Integrals of Exponential Functions 

( )
2

1
cx

cx e
xe dx cx

c
= −∫  

2
2

2 3

2 2cx cx x x
x e dx e

c c c

 
= − +  

 
∫  

11n cx n cx n cxn
x e dx x e x e dx

c c

−= −∫ ∫  

( )

1

ln
!

icx

i

cxe
dx x

x i i

∞

=

= +
⋅

∑∫  

( )
1

ln ln
cx cx

ie xdx e x E cx
c

= +∫  

( )
2 2

sin sin cos
cx

cx e
e bxdx c bx b bx

c b
= −

+
∫

 

( )
2 2

cos cos sin
cx

cx e
e bxdx c bx b bx

c b
= +

+
∫

 

( )
( )1

2

2 2 2 2

1sin
sin sin cos sin

cx n
cx n cx n

n ne x
e xdx c x n bx e dx

c n c n

−
−

−
= − +

+ +
∫ ∫
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4.  Integrals of Logarithmic Functions 

ln lncxdx x cx x= −∫  

ln( ) ln( ) ln( )
b

ax b dx x ax b x ax b
a

+ = + − + +∫  

( ) ( )
2 2

ln ln 2 ln 2x dx x x x x x= − +∫  

( ) ( ) ( )
1

ln ln ln
n n n

cx dx x cx n cx dx
−

= −∫ ∫  

( )

2

ln
ln ln ln

ln !

i

n

xdx
x x

x i i

∞

=

= + +
⋅

∑∫  

( ) ( )( ) ( )
( )

1 1
1

1

1ln 1 ln ln
n n n

for n
dx x dx

nx n x x
− −

= − +
−−

≠∫ ∫  

( )
( )1

2

ln 1
n

1
1l

1

m m x
x xdx x

m m
for m

+
 
 = −
 + + 

≠∫  

( )
( )

( ) ( )
1

1ln
ln

1 1
1ln

nm
n nm m

x x n
x x dx x x dx

m
r

m
fo m

+
−

= − ≠
+ +∫ ∫  

 

( ) ( )
( )

1
ln ln

1
1

n n
x x

dx for n
x n

+

= ≠
+∫  

( )
( )

2

lnln
0

2

n
n xx

dx for n
x n

= ≠∫  

( ) ( )
( )

1 2 1

ln ln 1

1 1
1

m m m

x x
dx

x m x m
for

x
m

− −
= − −

− −
≠∫  

( ) ( )

( )

( )
( )

1

1

ln ln n
1

l

11

n n n

m m m

x x xn
dx dx

mx m x x
for m

−

−
= − +

−−
≠∫ ∫  

ln ln
ln

dx
x

x x
=∫  

( )
( ) ( )

1

1 ln
ln ln 1

!ln

i i
i

n
i

n xdx
x

i ix x

∞

=

−
= + −

⋅
∑∫  

( ) ( )( )
( )

1

1

ln 1 ln
1

n n

dx

x x n
f

x
or n

−
= −

−
≠∫  

( ) ( )2 2 2 2 1
ln ln 2 2 tan

x
x a dx x x a x a

a

−+ = + − +∫  

( ) ( ) ( )( )sin ln sin ln cos ln
2

x
x dx x x= −∫  

( ) ( ) ( )( )cos ln sin ln cos ln
2

x
x dx x x= +∫  
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5.  Integrals of Trig. Functions 

sin cosxdx x= −∫  

cos sinxdx x= −∫  

2 1
sin sin 2

2 4

x
xdx x= −∫  

2 1
cos sin 2

2 4

x
xdx x= +∫  

3 31
sin cos cos

3
xdx x x= −∫  

3 31
cos sin sin

3
xdx x x= −∫  

ln tan
sin 2

dx x
xdx

x
=∫  

ln tan
cos 2 4

dx x
xdx

x

π 
= + 

 
∫  

2
cot

sin

dx
xdx x

x
= −∫  

2
tan

cos

dx
xdx x

x
=∫  

3 2

cos 1
ln tan

sin 2sin 2 2

dx x x

x x
= − +∫  

3 2

sin 1
ln tan

2 2 4cos 2cos

dx x x

x x

π 
= + + 

 
∫  

1
sin cos cos 2

4
x xdx x= −∫  

2 31
sin cos sin

3
x xdx x=∫  

2 31
sin cos cos

3
x xdx x= −∫  

2 2 1
sin cos sin 4

8 32

x
x xdx x= −∫  

tan ln cosxdx x= −∫  

2

sin 1

coscos

x
dx

xx
=∫  

2
sin

ln tan sin
cos 2 4

x x
dx x

x

π 
= + − 

 
∫  

2
tan tanxdx x x= −∫  

cot ln sinxdx x=∫  

 

 

 

2

cos 1

sinsin

x
dx

xx
= −∫  

2
cos

ln tan cos
sin 2

x x
dx x

x
= +∫  

2
cot cotxdx x x= − −∫  

ln tan
sin cos

dx
x

x x
=∫  

2

1
ln tan

sin 2 4sin cos

dx x

xx x

π 
= − + + 

 
∫  

2

1
ln tan

cos 2sin cos

dx x

xx x
= +∫  

2 2
tan cot

sin cos

dx
x x

x x
= −∫  

( )

( )

( )

( )
2 2

sin sin
sin sin

2 2

m n x m n x
mx nxdx

n m n
m n

m

+ −
− +

+ −
≠=∫  

( )

( )

( )

( )
2 2

cos cos
sin cos

2 2

m n x m n x
mx nxdx

n m n
m n

m

+ −
− −

+ −
≠=∫  

( )

( )

( )

( )
2 2

sin sin
cos cos

2 2

m n x m n x
mx nxdx

m n m n
m n

+ −
= +

+ −
≠∫  

1
cos

sin cos
1

n
n x

x xdx
n

+

= −
+∫  

1
sin

sin cos
1

n
n x

x xdx
n

+

=
+∫  

2
arcsin arcsin 1xdx x x x= + −∫  

2
arccos arccos 1xdx x x x= − −∫  

( )21
arctan arctan ln 1

2
xdx x x x= − +∫  

( )21
arccot arc cot ln 1

2
xdx x x x= + +∫  
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