
Integration

1. Integrate 2 1

dx

x x +∫ Ans: 
1 1 1 1

log
2 1 1

x x
c

x x

 + + + − + + 
− −  

 Hint: put 

21x t+ =  this will reduce the integration to ( ) 22 1

dt

t −
∫ , now apply partial 

fraction.

2. Integrate 2( ) 1

dx

x x x+ +∫  Hint: put 21x t+ =  Same as above.

3. Integrate ( )3 2 1

dx

x x x+ +∫  Hint: ( )3 2 1

dx

x x x+ +∫ =

( )
( ) ( )3 2 2 2

1

1 1 1

x x dx dx dx

x x x x x x x x

+ −
= −

+ + + + +∫ ∫ ∫  Now use the above two 

integrals.

4. Integrate 3/2

( 1)

( 2)( 3)

x dx

x x

+
+ +∫  Hint: 3/2

( 1)

( 2)( 3)

x dx

x x

+
+ +∫ =

3/2 3/2 3/2 3/2

( 2 1)

( 2)( 3) ( 3) ( 2)( 3) ( 3) ( 2)( 3) ( 3)

x dx dx dx dx dx

x x x x x x x x x

+ − = − = −
+ + + + + + + + +∫ ∫ ∫ ∫ ∫  

Now put 23x t+ =  in both integrals and integrate.

5.
2

2 4

1 x
dx

x x

+
−∫  Ans: 

2 2 2
1

2 2 2

1 1 1 1
tan log

1 2 1 1

x x x
c

x x x

− + + − −+ +
− + + −

Hint: 

2 2

2 4 2

1 1 1

1

x x
dx dx

x x x x

+ +=
− −∫ ∫  Now put 

2
2

2

1

1

x
y

x

+ =
−

 and the integrand will 

reduce to 
2

2 2

2

( 1)( 1)

y
dy

y y− +∫  

6. Integrate 
2

2

1

4 1

x
dx

x x

+
+∫

7. Integrate 
1/4

1/2

1

1

x
dx

x

+
+∫  Hint: Put 4x t= Ans: 

3/4 1/4 1 1/44
2 4 2log( 1) 4 tan

3
x x x x x c−+ − − + + +

8. Integrate 
2/3 1/2 5/3(1 )x x dx− −+∫ : Hint Put 

1
x
t

= . In general for the integration 

( )m n px a bx dx+∫ , if p is not an integer and 
1m

p
n

++  becomes an integer the 

substitution is 
1

x
t

=



9. Integrate ( ) 3/22

(1 cos )

1 2 cos

x
dx

x x

α
α

+

+ +
∫ Put 2 21 2 cosx x tα+ + =  then 

( cos )x dx dtα+ = , clearly 2 2sin cosx t α α= − −  therefore 

2 2sin

dt
dx

t α
=

−
and 

( )2 2 2 2 2(1 cos ) 1 cos cos sin sin cos sinx t tα α α α α α α+ = + − + − = + −  

Substituting we get  ( ) 3/22

(1 cos )

1 2 cos

x
dx

x x

α
α

+

+ +
∫ =

2 2 2

2 2 2

sin cos sin

sin

t
dt

t t

α α α
α

+ −
−∫  

let sink α=  and cosl α=  therefore 
2 2 2

2 2 2

sin cos sin

sin

t
dt

t t

α α α
α

+ −
−∫ =

2 2 2

2 2 2

k l t k
dt

t t k

+ −
−∫ =

2
22 2 2

dt dt
k l

tt t k
+

−∫ ∫ =
2

2
1
k l

c
t t

− − + =
2 2t k l

c
t

− − + =

2 2 22 2

2 2 2

( cos ) sin sin cos1 2 cos sin cos

1 2 cos 1 2 cos 1 2 cos

xx x x
c c c

x x x x x x

α α α αα α α
α α α

+ + − −+ + − − + = + = +
+ + + + + +

10. Integrate 
4

2 4 2

1

1

x
dx

x x x

−
+ +∫ Hint: 

4 4 3

2 4 2
2 2 2

2 2

1
1 1

1 11 . 1 1

x
x x x

dx dx dx
x x x x x x x

x x

 − − −  = =
+ + + + + +

∫ ∫ ∫  Now put 

2
2

1
x t

x
+ =  and integrate. Ans: 

4 2 1x x
c

x

+ + +
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