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Indefinite
Integration

01. Basic Rules and Formulae

02. Integration By Simple Rearrangements

03. Integration By Substitution

04. Expansion Using Partial Fractions

05. Integration By Parts

06. Miscellaneous Expressions / Substitutions

CONCEPT NOCONCEPT NOCONCEPT NOCONCEPT NOCONCEPT NOTESTESTESTESTES
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Indefinite Integration
Integration Basics

Integration Basics

(a)

g x f x

f x dx g x C

(b)

f x dx f x C

d f x dx f x
dx

(c) f x g x dx f x dx g x dx

(d) k f x dx k f x dx

(e) f x dx g x C

f ax b dx g ax b C
a

g x f x g x f x

df ax b g ax b
a dx

g ax b a
a
g ax b

f ax b

Section - 1 BASIC RULES AND FORMULAE



LOCUSLOCUSLOCUSLOCUSLOCUS 3

BASIC INTEGRATION FORMULAE

   01.
n

n xx dx C n
n

11. xdx x C

   02. dx x C
x 12. xdx x C

   03. x xe dx e C 13. xdx x x C

   04.
x

x aa dx C
a

14. xdx x x C

   05. xdx x C 15.
xdx C
aa x

   06. xdx x C 16.
xdx C
aa x

x C
a

   07. xdx x C 17.
xdx C

a x a a

   08. xdx x C 18.
xdx C

a x a a

x C
a a

   09. x xdx x C 19.
xdx C

a ax x a

   10. x xdx x C 20.
xdx C

a ax x a

x C
a a

dx x C
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d x d x
dx a a a dx a

xa a
a
a

a x a

x a
xdx C

x a a a

dx
a bx c

e

bx cdx C
a a ba bx c

bx c C
ab a

(1) SIMPLE REARRANGEMENTS :

(2) SUBSTITUTIONS                           :

(3) EXPANSION USING                       :
       PARTIAL FRACTIONS

(4) INTEGRATION BY PARTS         : any

(5) REDUCTION FORMULAE        :
n
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x x dx
x

Solution: x

x xx x dx dx
x x

x x
dx

x

x dx

x x C

dx
x a x b

Solution: P Q P Q
P Q

a b
dx dx

x a x b a b x a x b

x b x a
dx

a b x a x b

x b x a x b x a
dx

a b x a x b

Section - 2 INTEGRATION BY SIMPLE REARRANGEMENTS

Example – 1

Example – 2
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x a x b dx
a b

x a x b C
a b

x a
C

a b x b

P Q
P Q

x dx
x

Solution:

x x

xx dx dx
x x

x x x
dx

x x

x x dx
x x

x x dx
x x

x x
dx

x x

x dx
x x

x x x C
x

Example – 3
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x dx
x a x b

Solution

x x a x bx dx dx
x a x bx a x b

x x a x x b dx
a b

x a a x a x b b x b dx
a b

x a x b a x a b x b dx
a b

x a x b a x a b x b
C

a b

x x a x x a a
nx k

x dx
x x

Solution:

x xdx dxx xx x
x x

x x x dx
x x

x x dx
x

x x dx

x dx

x C

Example – 4

Example – 5
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x x x dx

Solution: x x x

x x x

x x
x x

x x x x x x

x x x dx x x x dx

x x x C

x a
dx

x b

Solution: x b

x a x b a b

x b a bx a
dx dx

x b x b

x b a b x b a b
dx

x b

a b a b x b dx

x a b a b x b C

ax b dx
cx d

Solution:  

cx d

Example – 6

Example – 7

Example – 8
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bax b a x
a

a bccx
c a

a bccx d d
c a

a adcx d b
c c

a adcx d b
ax b c cdx dx
cx d cx d

adb
a c dx
c cx d

ax adb cx d C
c c c

ax bc ad cx d C
c c

x dx
x

Solution:

x x xdx dx
x x

x x x dx
x

x x dx

x x dx

x x C

Example – 9
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(a) x dx (b)  x dx

(c) x x x dx (d) x x dx

Solution: (a) x x

x x x

x x x

x dx x x C

(b) x

x x

x

x x

x
x

x x

x x xx dx C

Example – 10
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(c) x x x x x x

x x x

x x x x

x x x x

x x x x

x x x xx x x dx C

(d) x x x x

x x

x

x x

x x

x x dx x x C

x dx
x x

Section - 3 INTEGRATION BY SUBSTITUTION

Example – 11
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Solution:

f x dx x y

x dx dy f x dx f x dx

y

x xxI dx dx
x x x x

x I x

x y x dx dy I
y

x y

x dx dy

y
I dy

y y

y
dy

y

dy
y

y y C

y
x y x

I x x C

x dx
x

Solution:

(a) x dx x xdx x y
dyxdx y

y dy
y

Example – 12
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y
x y x y

x y

dyxdx

x x xI dx dx
x x

y
dy

y

y y y dy
y

y y y y dy

C
y y y y

y y y C
y

x x x
C

x

(b) x

x

dx d

xI dx d
x

d

d
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y I

y

d dy

I d y dy

y C

C

x C x
x

dx
x x

Solution: I dx
x x

dx
x

x

x

dx d

I d

d

d

C

C

Example – 13
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x
x

x

x

x

x

xI x C
x x

x dx
xx

Solution:

x

x
dx d

xI dx d
xx

d

d

d

d

d

C

C

x x C
x

Example – 14
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dx
x x

Solution: x
x
x
xdx d

xI dx dx
x x x x

d

d

C

x C

x dx
a b x

Solution:
x xI dx

a x b x
I

a x b x y
a x x b x x dx dy

dyx xdx
b a

dyI
b a y

y C
b a

a x b x C
b a

Example – 15

Example – 16
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dx
x x a

Solution:
x a

I dx
x x a

dx
x x a x a

x
x x x

I dx
x a x a

dx
x a x a

x dx
a x a

a x a t
a x dx dt

dtI
a t

t C
a

a x a C
a

(a) dx
a x (b) dx

a x (c) dx
x x a

(d) dx
x a (e) dx

x a (f) dx
x a

Example – 17

Example – 18
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Solution:

Basic integration formulae

a x x a x a
a x x a x a
x a x a x a

(a) I dx
a x

x a
dx a d

a x a a

a
aI d
a
d

C
x C
a

(b) I dx
a x

x a
dx a d

a x a a

a
aI d
a

d
a

C
a

x C
a a
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(c) I dx
x x a

x a
dx a d
x a a a

a
aI d

a a

d
a

C
a

x C
a a

(d) I dx
x a

x a
dx a d

x a a
aI d

a

d
a

C
a

x a C
a x a x a

x a C
a x a

x a C
a x a

I dx
x a

dx
a x a x a

x a x a C
a

x a C
a x a
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(e) I dx
x a

x a

dx a d

x a a a

a

aI d
a

d

C

C

x a x C
a a

x x a a C

x x a C

(f) I dx
x a

x a
dx a d

x a a a

a
aI d

a

d

C

C

x x a C


