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Definite Integral 

  Let  ( ) ( )f x dx x cϕ= +∫  

  Then [ ]( ) ( ) ( )

b

a

bb

a a
f x dx x or xϕ ϕ=∫  

       ( ) ( )b aϕ ϕ= −  

  Also   

( ) ( )

b a

a b

f x dx f x dx• = −∫ ∫  

     ( ) ( ) ( )

b c b

a a c

f x dx f x dx f x dx• = +∫ ∫ ∫  

 where a c b< <  
[[[[[ 

 

Evaluate the following definite integrals:  

Question # 1 

( )
2

2

1

1x dx+∫  

Solution 

    ( )
2

2

1

1x dx+∫  

2 2

2

1 1

x dx dx= +∫ ∫   

2
3

2

1

1
3

x
x= +   ( )

3 32 1
2 1

3 3

 
= − + − 
 

 

8 1
1

3 3
= − +   

10

3
=  

 

 

Question # 2  
1 1

3

1

1x dx

−

 
+  

 
∫  

Solution 

 

1 1

3

1

1x dx

−

 
+  

 
∫  

 

1 11

3

1 1

x dx dx

− −

= +∫ ∫  

       

1
1

1
3 1

1

1

1
1

3

x
x

+

−

−

= +

+

 

       ( )

1
4

3

1

1 ( 1)
4

3

x

−

= + − −  

       ( )
4 4

3 33
(1) ( 1) 1 1

4

 
= − − + +  

 
 

       ( )
3

1 1 2
4

= − +    2=  
 

 

Question # 3 

( )

0

2

2

1

2 1
dx

x− −
∫  

Solution 

( )

0

2

2

1

2 1
dx

x− −
∫     

( )
0

2

2

2 1x dx
−

−

= −∫  

          
( )
( )

0
2 1

2

2 1

2 1 2

x
− +

−

−
=

− + ⋅
  

( )
0

1

2

2 1

( 1) 2

x
−

−

−
=

−
 

( ) ( )
1 1

2(0) 1 2( 2) 1

2 2

− −
− − −

= −
− −

 
( ) ( )

1 1
0 1 4 1

2 2

− −
− − −

= −
− −

 

( ) ( )
1 1

1 5

2 2

− −
− −

= −
− −

  

1 1

( 2) ( 1) ( 2) ( 5)
= −

− − − −
 

1 1

2 10
= −    

2

5
=  

 

 

Question # 4 
2

6

3 x dx

−

−∫  
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Solution 

2

6

3 x dx

−

−∫   

 ( )
2 1

2

6

3 x dx

−

= −∫  

( )

2

1
1

2

6

3

1
1 ( 1)

2

x
+

−

−
=
 

+ − 
 

 
( )

2

3

2

6

3

3
( 1)

2

x

−

−
=
 

− 
 

 

( )
2

3

2

6

2
3

3
x

−

= − −

 ( ) ( )
3 3

2 2
2

3 2 3 6
3

 
= − − − + 

 

 ( ) ( )
3 3

2 2
2

1 9
3

 
= − − 

 
  ( )

2
1 27

3
= − −   

52

3
= . 

 

 

Question # 5 

( )
5

3

1

2 1t dt−∫  

 

Solution 

   ( )
5

3

1

2 1t dt−∫   

( )
5 3

2

1

2 1t dt= −∫  

( )

5

3
1

2

1

2 1

3
1 2

2

t
+

−
=

 
+ ⋅ 

 

  
( )

5

5

2

1

2 1

5
2

2

t −
=

 
⋅ 

 

 

( )
5

5

2

1

2 1

5

t −
=

( ) ( )

5
5

2
22 5 1 2(1) 1

5 5

− −
= −  

( )
5

22 5 1 1

5 5

−
= −    

( )
5

2 5 1 1

5 5

−
= −     Ans. 

 

 

Question # 6 
5

2

2

1x x dx−∫  

Solution 

5
2

2

1x x dx−∫     

( )
5 1

2 2

2

1x x dx= − ⋅∫  

( )
5 1

2 2

2

1
1 2

2
x x dx= − ⋅∫  

( ) ( )
5 1

2 22

2

1
1 1

2

d
x x dx

dx
= − ⋅ −∫  

( )
5

1
1

2 2

2

11

12
1

2

x
+

−
=

+

   
( )

5
3

2 2

2

11

32

2

x −
=  

( ) ( )( )
3 3

2 2 2 21 2
5 1 2 1

2 3

 
  = ⋅ − − − 
  
 

 

( ) ( )
3 3

2 2
1

5 1 4 1
3

 
= − − − 

 
  ( ) ( )

3 3

2 2
1

4 3
3

 
= − 

 
 

( ) ( )
3 1

12 2 2
1

2 3
3

+ 
= − 

  
   ( ) ( )

1
3

2
1

2 3 3
3

 
= − 

 
 

1
8 3 3

3
 = −   

 

 

Question # 7 
2

2

1
2

x
dx

x +
∫  

Solution 

  

2

2

1
2

x
dx

x +
∫     

2

2

1

1 2

2 2

x
dx

x
=

+
∫  

( )2
2

2

1

21

2 2

d
x

dx dx
x

+
=

+
∫   

2
2

1

1
ln 2

2
x= +  

( )2 21
ln 2 2 ln 1 2

2
= + − +  

( )
1

ln 6 ln 3
2

= −     

1 6
ln

2 3

 
=  

 
   

1
ln 2

2
=  
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Question # 8 
23

2

1
x dx

x

 
− 

 ∫  

Solution 

 

23

2

1
x dx

x

 
− 

 ∫   

3
2

2

2

1
2x dx

x

 
= + − 

 ∫  

      

3 3 3
2 2

2 2 2

2x dx x dx dx−= + −∫ ∫ ∫  

Now do yourself 
 

 

Question # 9 
1

2

1

1
1

2
x x x dx

−

 
+ + + 

 ∫  

Solution 

   

1
2

1

1
1

2
x x x dx

−

 
+ + + 

 ∫  

( )
1 1

2 2

1

2 1
1

2

x
x x dx

−

+ 
= + + 

 ∫  

( ) ( )
1 1

2 2

1

1
1 2 1

2
x x x dx

−

= + + +∫  

( ) ( )
1 1

2 2

1

1
1 2 1

2

d
x x x dx

dx
−

= + + +∫  

( )
1

1
1

2 2

1

11

12
1

2

x x
+

−

+ +
=

+

 

( )
1

3
2 2

1

11

32

2

x x

−

+ +
=  

( )
1

3
2 2

1

1
1

3
x x

−

= + +  

         ( ) ( )
3 3

2 22 21
(1) (1) 1 ( 1) ( 1) 1

3

 
= + + − − + − + 

  
 

( ) ( )
3 3

2 2
1

1 1 1 1 1 1
3

 
= + + − − + 

 
 

( ) ( )
3 3

2 2
1

3 1
3

 
= − 

 
  

1
3 3 1

3
 = −   

1
3

3
= −  

 

 

 

 

Question # 10 
3

2

0
9

dx

x +
∫  

Solution 

   

3

2

0
9

dx

x +
∫    

3

2 2

0
3

dx

x
=

+
∫  

3
1

0

1

3 3

x
Tan−=  

1 11 3 1 0

3 3 3 3
Tan Tan− −   

= −   
   

 

( ) ( )1 11 1
1 0

3 3
Tan Tan− −= −  

( )
1 1

0
3 4 3

π 
= − 

 
  

12

π
=  

 

 

Question # 11 

3

6

cos tdt

π

π
∫  

Solution Do yourself 

Question # 12 
1

2
2

2

1

1 1
1x dx

x x

  
+ −   

   ∫  

Solution Do yourself 

Question # 13 
2

1

ln x dx∫  

Solution 

Let 

2

1

lnI x dx= ∫   

2

1

ln 1x dx= ⋅∫  

Integrating by parts 

       

2
2

1
1

1
lnI x x x dx

x
= ⋅ − ⋅∫  

2
2

1
1

lnx x dx= − ∫  

( )
2

1
2 ln 2 1 ln1 x= ⋅ − ⋅ −  

( ) ( )2 ln 2 1 (0) 2 1= ⋅ − ⋅ − −  

NOTE 

( ) ( )
3 1

1
2 2

1
1 2

3 3

3 3 3 3

+
=

= ⋅ =
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( )2 ln 2 0 1= ⋅ − − 2ln 2 1= −  
 

 

Question # 14 
2

2 2

0

x x

e e dx
− 

− 
 

∫  

Solution 

   

2

2 2

0

x x

e e dx
− 

− 
 

∫  

2 2

2 2

0 0

x x

e dx e dx
−

= −∫ ∫  

2 2

2 2

0 0

1 1
2 2

x x

e e
−

= −
−

  

2 2

2 2

0 0

2 2
x x

e e
−

= +  

2 0 2 0

2 2 2 22 2e e e e
− −   

= − + −   
   

 

( ) ( )1 0 1 02 2e e e e−= − + −  

1
2 1 1e

e

 
= − + − 

 
   

1
2 2e

e

 
= + − 

 
 

2 1 2
2

e e

e

 + −
=  

 
   

( )
2

1
2

e

e

−
=  

 

 

Question # 15 

4

0

cos sin

cos 2 1
d

π

θ θ
θ

θ

+

+∫  

Solution 

Let 
4

0

cos sin

cos 2 1
I d

π

θ θ
θ

θ

+
=

+∫  

4

2

0

cos sin

2cos
d

π

θ θ
θ

θ

+
= ∫

 2 1 cos 2
cos

2

θ
θ

+
=∵  

4

2 2

0

cos sin

2cos 2cos
d

π

θ θ
θ

θ θ

 
= + + 

 ∫  

4 4

0 0

1 sin

2cos 2cos cos
d d

π π

θ
θ θ

θ θ θ
= +

⋅∫ ∫  

4 4

0 0

1 1
sec sec tan

2 2
d d

π π

θ θ θ θ θ= +∫ ∫  

       4 4
00

1 1
ln sec tan sec

2 2

π π
θ θ θ= + +  

      

1
ln sec tan ln sec(0) tan(0)

2 4 4

1
sec sec(0)

2 4

π π

π

 
= + − + 

 
 

+ − 
 

 

( ) ( )1 1
ln 2 1 ln 1 0 2 1

2 2
= + − + + −  

( ) ( )1 1
ln 2 1 0 2 1

2 2
= + − + −  

( )1
ln 2 1 2 1

2
= + + −  Ans. 

 

 

Question # 16 

6
3

0

cos d

π

θ θ∫  

Solution 

6
3

0

cos d

π

θ θ∫   
6

2

0

cos cos d

π

θ θ θ= ⋅∫  

( )
6

2

0

1 sin cos d

π

θ θ θ= −∫  

6 6
2

0 0

cos sin cosd d

π π

θ θ θ θ θ= −∫ ∫  

6
26

0
0

sin sin sin
d

d
d

π

π
θ θ θ θ

θ
= − ∫  

3 6

0

sin
sin sin(0)

6 3

π

π θ 
= − − 
 

 

3 31 1
0 sin sin (0)

2 3 6

π   
= − − −   
   

 

2
31 1 1

(0)
2 3 2

  
= − −     

 

1 1 1

2 3 8

 
= −  

 
   

1 1

2 24
= −    

11

24
=  

 

 

Question # 17 

4
2 2

6

cos cot d

π

π

θ θ θ⋅∫  

Solution 
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4
2 2

6

cos cot d

π

π

θ θ θ⋅∫  

   ( )
4

2 2

6

cos cosec 1 d

π

π

θ θ θ= −∫  

  ( )
4

2 2 2

6

cos cosec cos d

π

π

θ θ θ θ= −∫  

  
4

2 2

2

6

1
cos cos

sin
d

π

π

θ θ θ
θ

 
= − 

 ∫  

  
4 4

2 2

6 6

cot cosd d

π π

π π

θ θ θ θ= −∫ ∫  

 ( )
4 4

2

6 6

1 cos
cosec 1

2
d d

π π

π π

θ
θ θ θ

+ 
= − −  

 ∫ ∫  

  
4 4 4 4

2

6 6 6 6

1 1
csc cos 2

2 2
d d d d

π π π π

π π π π

θ θ θ θ θ θ= − − −∫ ∫ ∫ ∫  

  
4 4

4

6
66

3 1 sin 2
cot

2 2 2
d

π π
π

π
ππ

θ
θ θ= − − −∫  

   ( ) ( )

4

6

3
cot cot

4 6 2

sin 2 sin 21 4 6
2 2 2

π

π

π π
θ

π π

 
= − + − 
 

 
 − −
  
 

 

   ( )
3

3 1 1 21 3
2 4 6 2 2 2

π π
 

   
= − + − − − −      

 

 

   ( ) 3 1 1 3
1 3

2 12 2 2 4

π   
= − + − − −  

   
 

   
1 3

1 3
8 4 8

π
= − + − − +    

5 9
3

4 8 8

π
= − + −  

   
9 3 10

8

π− −
=  

 

 

Question # 18 

4
4

0

cos t dt

π

∫  

Solution 

4
4

0

cos t dt

π

∫     ( )
4 2

2

0

cos t dt

π

= ∫  

24

0

1 cos 2

2

t
dt

π

+ 
=  

 ∫    

4 2

0

1 2cos 2 cos 2

4

t t
dt

π

 + +
=  

 
∫  

( )
4

2

0

1
1 2cos 2 cos 2

4
t t dt

π

= + +∫  

4

0

1 1 cos 4
1 2cos 2

4 2

t
t dt

π

+ 
= + + 

 ∫  

4

0

1 2 4cos 2 1 cos 4

4 2

t t
dt

π

+ + + 
=  

 ∫  

( )
4

0

1
3 4cos 2 cos 4

8
t t dt

π

= + +∫  

4

0

1 sin 2 sin 4
3 4

8 2 4

t t
t

π

= + +  

( )
( )

( ) ( )
( )

sin 41 4
3 2sin 2

48 4 4

sin 4 0
3 0 2sin 2 0

4

π
π π


 = + +   




− − − 


 

1 3 0 0
2 0 0

8 4 4 4

π 
= + + − − − 

 
   

1 3
2

8 4

π 
= + 

 
  

1 3 8

8 4

π + 
=  

 
   

3 8

32

π +
=  

 

 

Question # 19 

3
2

0

cos sin d

π

θ θ θ∫  

Solution 

 Let  
3

2

0

cos sinI d

π

θ θ θ= ∫  

   Put   cost θ=     sindt dθ θ⇒ = −  

sindt dθ θ⇒ − =  

   When 0θ =  then 1t =  
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   And when 
3

πθ =   then  1
2

t =  

    So   

1
2

2

1

( )I t dt= −∫  

    

1
2

2

1

t dt= − ∫    

1
3 2

1
3

t
= −  

( ) ( )
3

31
12

3 3

 
 

= − − 
 
 

   

1
18

3 3

 
 = − −
 
 

 

1 1

24 3

 
= − − 

 
  

7

24

 
= − − 

 
   

7

24
=  

 

 

Question # 20 

( )
4

2 2

0

1 cos tan d

π

θ θ θ+∫  

Solution 

   ( )
4

2 2

0

1 cos tan d

π

θ θ θ+∫  

( )
4 2

2

2

0

sin
1 cos

cos
d

π

θ
θ θ

θ
= +∫  

4 2
2

2

0

sin
sin

cos
d

π

θ
θ θ

θ

 
= + 

 
∫  

( )
4

2 2

0

tan sin d

π

θ θ θ= +∫  

4
2

0

1 cos 2
sec 1

2
d

π

θ
θ θ

− 
= − + 

 ∫  

4 2

0

2sec 2 1 cos 2

2
d

π

θ θ
θ

 − + −
=  

 
∫  

( )
4

2

0

1
2sec 1 cos 2

2
d

π

θ θ θ= − −∫  

4

0

1 sin 2
2 tan

2 2

π
θ

θ θ= − −  

( )

( )

sin 21 4
2 tan

2 4 4 2

sin 2 0
2 tan(0) 0

2

π
π π


= − −




− + + 



 

1 1
2(1) 2(0) 0 0

2 4 2

π 
= − − − + + 

 
 

1 3

2 2 4

π 
= − 

 
  

1 6

2 4

π− 
=  

 
  

6

8

π−
=  

 

 

Question # 21 

4

0

sec

sin cos
d

π

θ
θ

θ θ+∫  

Solution 

Let 
4

0

sec

sin cos
I d

π

θ
θ

θ θ
=

+∫  

4

0

sec

sin
cos 1

cos

d

π

θ
θ

θ
θ

θ

=
 

+ 
 

∫  

( )

4 2

0

sec

tan 1
d

π

θ
θ

θ
=

+∫  

   Put  tan 1t θ= +     2secdt dθ θ⇒ =  

   When 0x =  then 1t =  

   Also when 
4

x
π

=  then 2t =  

   So   

2

1

dt
I

t
= ∫  

     
2

1
ln t=     

     ln 2 ln1= −   ln 2 0= −   ln 2=  
 

 

Review 

If 
( ) :

( )
( ) :

g x a x b
f x

h x b x c

≤ ≤
= 

≤ ≤
 

Then  

( ) ( ) ( )

c b c

a a b

f x dx g x h x= +∫ ∫ ∫  

 

 

Question # 22 
5

1

3x dx

−

−∫  
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Solution 

 Let   

5

1

3I x dx

−

= −∫  

  Since  

        3x −
( )

3 3 0 3

3 3 0 3

x if x x

x if x x

− − ≥ ⇒ ≥
= 

− − − < ⇒ <
 

  So  [ ] ( )
5 3 5

1 1 3

3 ( 3) 3x dx x dx x dx

− −

− = − − + −∫ ∫ ∫  

( )
3 5

1 3

( 3) 3x dx x dx

−

= − − + −∫ ∫  

      

3 5
2 2

1 3

( 3) ( 3)

2 2

x x

−

− −
= − +  

  
2 2 2 2(3 3) ( 1 3) (5 3) (3 3)

2 2 2 2

   − − − − −
= − − + −   

   
 

  
0 16 4 0

2 2 2 2

   
= − − + −   

   
  8 2= +   10=  

 

 

Question # 23 
2

1
3

1

2
31

8

2x

dx

x

 
+ 

 
∫  

Solution 

    Let  

2
1

3
1

2
31

8

2x

I dx

x

 
+ 

 
= ∫   

    

1 2
1 2

3 3

1
8

2x x dx
− 

= + 
 ∫  

   Put  
1

3 2t x= +   

  
2

31

3
dt x dx

−
⇒ =     

2

33dt x dx
−

⇒ =  

   When 
1

8
x =   then  

5

2
t =  

   And when  1x =  then  3t =  

   So  ( )
3

2

5
2

3I t dt= ∫    

3
3

5
2

3
3

t
=  

  
( )

3

3 5
3 2

3
3 3

 
 

= − 
 
 

  

125
27 83
3 3

 
 = −
 
 

 

  
27 125

3
3 24

 
= − 

 
  

91
3

24

 
=  

 
  

91

8
=  

 

 

Question # 24 
3 2

1

2

1

x
dx

x

−

+∫  

Solution 

 

   

3 2

1

2

1

x
dx

x

−

+∫  

3

1

1
1

1
x dx

x

 
= − − + ∫  

3 3 3

1 1 1
1

dx
x dx dx

x
= − −

+∫ ∫ ∫  

3
2

33

1 1
1

ln 1
2

x
x x= − − +  

( ) ( )
2 23 1

3 1 ln 3 1 ln 1 1
2 2

 
= − − − − + − + 
 

 

( ) ( )
9 1

2 ln 4 ln 2
2 2

 
= − − − − 
 

 

4
4 2 ln

2
= − −    2 ln 2= −  

 

 

Question # 25 

( )( )

3 2

2
2

3 2 1

1 1

x x
dx

x x

− +

− +
∫  

Solution 

   
( )( )

3 2

2
2

3 2 1

1 1

x x
dx

x x

− +

− +
∫  

3 2

3 2

2

3 2 1

1

x x
dx

x x x

− +
=

− + −
∫  

( )3 2
3

3 2

2

1

1

d
x x x

dx dx
x x x

− + −
=

− + −
∫  

3
3 2

2
ln 1x x x= − + −  

3 2 3 2ln 3 3 3 1 ln 2 2 2 1= − + − − − + −  

ln 27 9 3 1 ln 8 4 2 1= − + − − − + −  

ln 20 ln 5= −    
20

ln
5

=    ln 4=  
 

 

2

2

1

1 2

2
1

1

x

x x

x x

x
x

− −

−

+ −

+

− −
− −

−
+ +



                            www.mathcity.org 

www.mathcity.org 

 

FSc-II / Ex- 3.6 - 8

Question # 26 

4

2

0

sin 1

cos

x
dx

x

π

−
∫  

Solution 

  
4

2

0

sin 1

cos

x
dx

x

π

−
∫    

4

2 2

0

sin 1

cos cos

x
dx

x x

π

 
= − 

 ∫  

   
4

2

0

sin 1

cos cos cos

x
dx

x x x

π

 
= − ⋅ ∫  

   ( )
4

2

0

sec tan secx x x dx

π

= −∫  

   4
0

sec tanx x
π

= −  

   ( )sec tan sec(0) tan(0)
4 4

π π 
= − − − 
 

 

   2 1 1 0= − − +    2 2= −  
 

 

Question # 27 

4

0

1

1 sin
dx

x

π

+∫  

Solution 

    Let 
4

0

1

1 sin
I dx

x

π

=
+∫  

   
4

0

1 1 sin

1 sin 1 sin

x
dx

x x

π

−
= ⋅

+ −∫  

   
4

2

0

1 sin

1 sin

x
dx

x

π

−
=

−
∫    

4

2

0

1 sin

cos

x
dx

x

π

−
= ∫  

Now same as Question # 24 
 

 

Question # 28 
1

0

3

4 3

x
dx

x−
∫  

Solution 

  Let  

1

0

3

4 3

x
I dx

x
=

−
∫  

  Put  4 3t x= −     3 4x t⇒ = −  

  Also  3dt dx= −    
1

3
dt dx⇒ − =  

When 0x =  then  4t =  

And when 1x =   then  1t =  

  So   

1

4

4 1

3

t
I dt

t

−  
= − 

 ∫  

   

1

1 1
2 24

1 4

3

t
dt

t t

 
= − −  

 
∫  

   

4 1 1

2 2

1

1
4

3
t t dt

− 
= + − 

 
∫  

Now do yourself 
 

 

Question # 29 

( )

2

6

cos

sin 2 sin

x
dx

x x

π

π
+∫  

Solution 

  Let  
( )

2

6

cos

sin 2 sin

x
I dx

x x

π

π

=
+∫  

  Put  sint x=    cosdt x dx⇒ =  

  When 
6

x
π

=  then 
1

2
t =  

 When  
2

x
π

=   then  1t =  

  So   
( )

1

1
2

2

dt
I

t t
=

+∫  

  Now consider 

  
( )

1

22

A B

t tt t
= +

++
 

     ( )1 2A t Bt⇒ = + +  …… (i) 

  Put 0t =  in (i) 

    1 (2 0) (0)A B= + +    1 2A⇒ =    
1

2
A⇒ =  

  Put 2 0t+ = 2t⇒ = −  in eq. (i) 

    1 0 ( 2)B= + −    1 2B⇒ = −     
1

2
B⇒ = −  

  So        
( )

1 1
1 2 2

22 t tt t

−
= +

++
 

  

1 1 1

1 1 1
2 2 2

1 1
1 2 2

(2 ) 2
dt dt dt

t t t t

−
⇒ = +

+ +∫ ∫ ∫  

     

1 1

1 1
2 2

1 1 1 1

2 2 2
dt dt

t t
= −

+∫ ∫  

     
1 1

1 1
2 2

1 1
ln ln 2

2 2
t t= − +  
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1 1
ln 1 ln

2 2

1 1
ln 2 1 ln 2

2 2

 
= − 

 
 

− + − + 
 

 

    
1 1 1 5

0 ln ln 3 ln
2 2 2 2

   
= − − −      

 

    
1 1 5

ln ln 3 ln
2 2 2

 
= − − +  

 

    

5
1 2ln

12 3
2

 
 =
 ×
 

    
1 5

ln
2 3

 
=  

 
 

 

 

Question # 30 

( ) ( )

2

0

sin

1 cos 2 cos

x dx
I

x x

π

=
+ +∫  

Solution 

Let  
( ) ( )

2

0

sin

1 cos 2 cos

x dx
I

x x

π

=
+ +∫  

  Put  cost x=    sindt x dx⇒ = −  

sindt x dx⇒ − =  

  When 0x =  then 1t =  

  And when 
2

x
π

=  then 0t =  

  So  
( ) ( )

0

1
1 2

dt
I

t t

−
=

+ +∫  

  
( )( )

0

1
1 2

dt

t t
= −

+ +∫   
( )( )

1

0
1 2

dt

t t
=

+ +∫  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now consider 

( )( )
1

1 21 2

A B

t tt t
= +

+ ++ +
 

   1 (2 ) (1 )A t B t⇒ = + + +  …. (i) 

  Put 1 0t+ =   1t⇒ = −  in (i) 

( )1 2 1 0A= − +    1A⇒ =  

  Put  2 0t+ =    2t⇒ = −  in (i) 

( )1 0 1 2B= + −   1 B⇒ = −     i.e. 1B = −  

  So  

( )( )
1 1 1

1 21 2 t tt t

−
= +

+ ++ +
 

   
( )( )

1 1 1

0 0 0

1 1 1

1 21 2
dt dt dt

t tt t
= −

+ ++ +∫ ∫ ∫  

  
1 1

0 0
ln 1 ln 2t t= + − +  

    
( )

( )
ln 1 1 ln 1 0

ln 2 1 ln 2 0

= + − +

− + − +
 

  ln 2 0 ln 3 ln 2= − − +  

     
2 2

ln
3

× 
=  

 
  

4
ln

3

 
=  
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