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∴∴∴∴ I = 
3 3

2 2
3 log x 3 2 log x 2 +  −  +    
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∫
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2
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2
2
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∫

∴∴∴∴ I = 

3

2
2
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∫
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∫
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∫

∴∴∴∴ I = ( )
2

0

1
1 cos2x dx

2

π

−∫
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0 0

1
dx cos 2x dx

2

π π 
 

− 
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∫
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2
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∫                        .              ...(ii)
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π
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2
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π

π
∫
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2

2

4
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π

π
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∴∴∴∴ I = 

2 2
2
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π π

π π

−∫ ∫

∴∴∴∴ I = ( ) ( )
2 2

4 4

cot x x

π π

π π
− −
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2 4 2 4
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2
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∫
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∫
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2
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x
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∫

∴∴∴∴ I = 
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2
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0

x x
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2 2 dx
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π

∫

∴∴∴∴ I = 

2
2

0

x
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2

π

∫

∴∴∴∴ I = 

2
2

0
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2
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− 
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2
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x
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−∫ ∫
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2
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2
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− 

 

∴∴∴∴ I = 2 – 
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GROUP (B)-HOME WORK PROBLEMS

1)

1
2

0

x 1 + x∫  dx.

Ans. 1 + x2 = t x = 0, t = 1

2x dx = dt x = 1, t = 2

∴∴∴∴ x dx =
dt

2

= 
1

2
 

2

1

t  dt∫

= 
1

2
 

2
3/2

1

t

3
2

 
 
 
 

= 
1

3
 

2
3/2

1
t 
 

= 
1

3
2 2 1 − 

2)

1
2 5/2

0

x (1 – x )∫  dx
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x = 1 – t x = 1, t = 0

–2xdx = dt
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∴ I = 
–1

2
 

0
5/2

1

t  dt∫

  =
–1

2
 

0
7/2

1

t

7
2

 
 
 
 

 = 
–1

7
 (0 – 1) = 

1

7

3)
1

0

1 – x

1 + x∫  dx

Ans. x = cos θ, x = 0, θ = π/2

dx = – sin θ dθ x = 1, θ = 0

= 
0

/2

1 – cos 

1 + cos 
π

θ

θ
∫ x (– sinθ) dθ

=  

0 2

2
/2

2sin /2
sin

2cos /2
d

π

θ
θ θ

θ
× −∫

0

/2

sin /2
2sin /2 cos /2

cos /2
d

π

θ
θ θ θ

θ
= − ×∫

= –2 

0

/2

1 – cos 
d

2
π

θ
θ∫

= ( )
0

/2

cos  – 1 d

π

θ θ∫

= 
0
/2

[sin  – ]
π

θ θ

= – 1 1
2 2

π π 
− = −  

  =
2

2

π −

4)

1

2 2
0

1

(1 + x )
∫  dx

Ans. x = tan θ       ∴  dx = sec2 θ  d θ

∴ When x = 0, θ = 0

x = 1, θ = 
4

π

∴∴∴∴ I =

/4
2

4
0

1
sec d

sec  

π

× θ θ
θ

∫

= 

4

2
0

1

sec
d

π

θ
θ

∫  

/4
2

0

cos d

π

θ θ= ∫

=
1

2
 

/4

0

(1 + cos 2 ) d

π

θ θ∫

=
4

0

1 sin2

2 2

π
θ

θ
 

+ 
 

( )
/4

0

1
2 sin2

4

π
θ θ= +

1
1 0

4 2

π 
= + − 

 
 

1

8 4

π
= +

            
1

1
4 2

π 
= + 

 

5)

a 2 2

2
a/2

a  – x
dx

x
∫

Ans. x = a sin θ, x = a, θ = π/2

dx = a cos θ dθ
a

2
x = , θ = 6

π

∴ I =

/2 2 2 2

2 2
/6

a  – a sin

a sin

π

π

θ

θ
∫  · a cos θ dθ

= 

/2

2
/6

a cos θ

a sin θ

π

π

∫  cos θ dθ

= 

/2
2

/6

cot  d

π

π

θ θ∫

= 

/2
2

/6

(cosec  – 1) d

π

π

θ θ∫ .

= 
/2
/6

[–cot ]
π
π

θ  – 
/2
/6

[ ]
π
π

θ

= (0 + 3 ) –  – 
2 6

π π 
 
 

= 0 + 3  – 
2

6
π

= 3  – 3

π

6)

3

2
0

5x

x  + 4
∫  dx

Ans. x2 + 4 = t x = 0, t = 4

2xdx = dt x = 3, t = 13

∴∴∴∴ I = 
5

2
 

13

4

1

t
∫  dt

= 
5

2
 

13 –1
2

4

t∫  dt
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= 
5

2
 

13
1/2

4

t

1
2

 
 
 
 

= 5 [ 13  – 2]

7)

1

2 2
0

dx

(2 – x ) 4 – x
∫

Ans. Let, I = 

1

2 2
0

dx

(2 – x ) 4 – x
∫

put x = 2 sin θ, dx =2 cos θ dθ,

When x = 0      ∴ θ = 0

when x = 1       ∴ θ =
6

π

So,

I = ( )

/6

2 2
0

2cos

2 4sin 4 4sin

d
π

θ θ

θ θ
 

− − 
 

∫

   ( )

/6

2 2
0

2cos

2 1 2sin 2 1 sin

d
π

θ θ

θ θ

=

− × −
∫

  ( )

/6

0

2cos

2 cos2 2cos

d
π

θ θ

θ θ
=

×∫

  

/6

0

1
sec2

2
d

π

θ θ= ∫

  

/6

0

log sec2 tan21

2 2

π
θ θ + 

=  
 

   
/6

0

1
log sec2 tan2

4

π

θ θ= +

  
1
log 2 3

4
= +

8)

ππππ
4

2 2
0

dx

4sin x 5cos x+
∫

Ans. Let I = 

ππππ
4

2 2
0

dx

4sin x 5cos x+
∫

Dividing Nr and Dr by cos2x,

∴ I = 

2/4

20

sec x dx

4tan x 5

π

+
∫

put tan x = t  ∴ sec2 x dx = dt

when x = 0 then t = 0

when x = 
4

π
  then t = 1

So,

I = 

1

20

dt

4 5t +
∫

 
( ) ( )

1

220

dt

2 5t

=

+
∫

 

1
1

0

1 2 1
tan

25 5

t−  
= ×  

  

( )1 11 2
tan tan 0

2 5 5

− −  
= −  

  

 
11 2

tan
2 5 5

−  
=  

 

9)

/2
2 2

0

sin  cos  · cos  d

π

θ θ θ θ∫

Ans.

/2
2 2

0

sin  (1 – sin ) · cos  d

π

θ θ θ θ∫

put sinθ = t, θ = 0, t = 0

cosθ dθ = dt, θ = 
2

π
, t = 1

∴∴∴∴ I = 

1
2 2

0

t (1 – t ) dt∫

= 

1
3 5

0

t t
 – 

3 5

 
 
 

= 
1

3
 – 

1

5
   = 

2

15

BOARD PROBLEMS

1)

2
2

0

sin x cos x dx

π

∫

Ans. Let sinx = z

    cos x dx = dz

When x = 
2

π
, z = 1

         x = 0 , z = 0
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∴∴∴∴ I = 

1
2

0

z dz∫

∴∴∴∴ I = 

1
3

0

z

3

 
 
 
 

=
1

3

2)

2
4 3

0

sin x cos x dx

π

∫

Ans. I = 

2
4 3

0

sin x cos x dx

π

∫

   = ( )
2

4 2

0

sin x 1 sin x .cos x dx

π

−∫

Let sinx = z

    cos x dx = dz

When x = 
2

π
, z = 1

         x = 0 , z = 0

∴∴∴∴ I = ( )
1

4 2

0

z 1 z dz−∫

∴∴∴∴ I = ( )
1

4 6

0

z z dz−∫

∴∴∴∴ I = 

1 1
4 6

0 0

z dz z dz−∫ ∫

∴∴∴∴ I = 

1 1
5 7

0 0

z z

5 7

   
−   

   
   

∴∴∴∴ I = 
1 1

5 7
−

∴∴∴∴ I = 
2

35

3)

2
3

0

cos x dx

π

∫

Ans. I = 

2
3

0

cos x dx

π

∫

∴∴∴∴ I = ( )
2

0

1
3cos x cos3x dx

4

π

+∫

∴∴∴∴       I = 

2 2

0 0

1
3 cos x dx cos3xdx

4

π π 
 

+ 
 
 

∫ ∫

∴∴∴∴ I = ( )
0

22

0

1 sin3x
3 sin x

4 3

π
π 

  +    
 

∴∴∴∴ I = ( ) ( )
1 1

3 1 0 1
4 3

 
− + −  

∴∴∴∴ I = 
1 1

3
4 3

 
−  

∴∴∴∴ I = 
1 8

4 3

 
  

=
2

3

4)

2

0

cosx
dx

1 sinx

π

+∫

Ans. I = 

2

0

cosx
dx

1 sinx

π

+∫

let 1 + sinx = z

    cos x dx = dz

When x = 
2

π
, z = 2

         x = 0 , z = 1

∴∴∴∴ I = 

2

1

dz

z∫

∴∴∴∴ I = 
2

log z  

∴∴∴∴ I = log 2
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5)

2

0

sinx
dx

1 cosx

π

+∫

Ans.  Let 1 + cos x = z

     – sin x dx = dz

∴∴∴∴ sin x dx = – dz

When x = 
2

π
, z = 1

         x = 0 , z = 2

∴∴∴∴ I = 

1

2

dz

z
−∫

∴∴∴∴ I = 
1

2
log z−   

∴∴∴∴ I = [ ]log1 log 2− −

∴∴∴∴ I = log 2

6)
( )

2

3
0

cos x dx

1 sin x

π

+
∫

Ans. Let 1 + sin x = z

      cos x dx = dz

When x = 
2

π
, z = 2

         x = 0 , z = 1

∴∴∴∴ I = 

2

3
1

dz

z
∫

∴∴∴∴ I = 

2
2

1

z

2

− 
 
 − 

∴∴∴∴ I = 

2

2
1

1 1

2 z

 
−  

 

∴∴∴∴ I = 
1 1

1
2 4

 
− − 

 

∴∴∴∴ I = 
1 3

2 4

 
− − 

 

∴∴∴∴ I = 
3

8
 

7)
( )

2

3
0

sinx
dx

1 cosx

π

+
∫

Ans.

Let 1 + cos x = z

      sin x dx = dz

When x = 
2

π
, z = 1

         x = 0 , z = 2

∴∴∴∴ I = 

1

3
2

dz

z

−
∫

∴∴∴∴ I = 

1
-3

2

z dz−∫

∴∴∴∴ I = 

1

2
2

1

2z

 
−  

− 

∴∴∴∴ I = 
1 1

1
2 4

 
− 

 

∴∴∴∴ I = 
1 3

2 4

 
 
 

=
3

8

8)
( ) ( )

2

0

cos x dx

1 sin x 2 sin x

π

+ +∫

Ans. I = 
( ) ( )

2

0

cos x dx

1 sin x 2 sin x

π

+ +∫

∴∴∴∴ I = 
( ) ( )

2

0

cos x dx

1 sin x 1 sin x 1

π

+ + + +∫

Let 1 + sin x = z

      cos x dx = dz

When x = 
2

π
, z = 2

         x = 0 , z = 1

∴∴∴∴ I = ( )

2

1

dz

z z 1+∫

= 

2

1

1 1
dz

z z 1

 
− 

+ 
∫

= 

2 2

1 1

1 dz
dz

z z 1
−

+∫ ∫

=
2 2

1 1
log z log z 1  −  +     s

= log 2 – (log 3 – log 2)

= 2 log 2  – log 3

= log 
4

3
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9) 2
0

sin x dx

1 cos x

π

+
∫

Ans. Let cos x = z

 sin x dx = dz

When x = 
2

π
, z = 0

         x = 0 , z = 1

∴∴∴∴ I = 

0

2
1

dz

1 z

−

+
∫

∴∴∴∴ I = ( )
0

1

1
tan z− −
 

∴∴∴∴ I = 0
4

π 
− −  

∴∴∴∴ I = 
4

π

10)

2

2
0

dx

x
2cos

2

π

∫

Ans. I = 

2

2
0

dx

x
2cos

2

π

∫

∴∴∴∴ I = 

2
2

0

1 x
sec dx

2 2

π

∫

∴∴∴∴ I = 

2

0

x
tan

1 2.
12

2

π
 
 
 
  
 

∴∴∴∴ I = 
2

0

1 x
2. . tan
2 2

π
 
 
 

∴∴∴∴ I = tan tan0
4

π
−

∴∴∴∴ I = 1

11)

2

0

dx

5 4cos x

π

+∫

Ans. I = 

2

0

dx

5 4cos x

π

+∫

∴∴∴∴

2

2
0

2

dx
I

x
1 tan

25 4
x

1 tan
2

π

=
 

− 
+  

 + 
 

∫

∴∴∴∴

2
2

2 2
0

x
1 tan dx

2
I

x x
5 1 tan 4 1 tan

2 2

π  
+ 

 
=

   
+ + −   

   

∫

∴∴∴∴

2
2

2
0

x
sec dx

2I
x

tan 9
2

π

=

+
∫

Let tan
x

2
 = z

 sec2
x

2
 dx = 2 dz

When x = 
2

π
, z = 1

         x = 0 , z = 0

∴∴∴∴ I = 
( )

1

22
0

2dz

z 3+
∫

∴∴∴∴ I = 

1

2 2
0

dz
2

z 3+
∫

∴∴∴∴ I = 

1
1

0

1 z
2. tan
3 3

− 
 
 

∴∴∴∴ I = 
12 1

tan
3 3

− 
 
 

12)

1 -1

2
0

tan x
dx

1 x+
∫

Ans. Let tan–1 x = z

2

1
dx dz

1 x
=

+

When x =1 , z = 
2

π

         x = 0 , z = 0

∴∴∴∴ I = 

2

0

z dz

π

∫
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∴∴∴∴ I = ( )2 4

0

1
z

2

π

I = 
2

32

π

13)

12 x

2
0

e
dx

x
∫

Ans. I = 

12 x

2
0

e
dx

x
∫

Let 
1

z
x

=

∴∴∴∴ 2

1
dx dz

x
= −

When x = 2 , z = 
1

2

         x = 0 , z = ∞

∴∴∴∴ I = 

1
2

ze dz

∞

∫

∴∴∴∴ I = ( )
1

z 2e
∞

−

∴∴∴∴ I = ( )e 0−

∴∴∴∴ I = e−

14)

1
2

0

1 x dx−∫

Ans. Let x = sin θ

∴∴∴∴ dx = cos θ dθ

x = 1 , θ = 
2

π

x = 0 , θ = 0

∴∴∴∴ I = 

2

0

cos .cos d

π

θ θ θ∫

I = 

2

0

cos .cos d

π

θ θ θ∫

∴∴∴∴ I = 

2
2

0

cos d

π

θ θ∫

∴∴∴∴ I = ( )
2

0

1 cos2 d

π

+ θ θ∫

∴∴∴∴ I = 

2 2

0 0

1
d cos2 d

2

π π 
 

θ + θ θ 
 
 

∫ ∫

∴∴∴∴ I = ( )
2

0

2

0

1 sin2

2 2

π π 
θ  θ +    

 

∴∴∴∴ I =

2

0

1 1 sin2

2 2 2 2

π 
π θ  +    
 

∴∴∴∴ I = ( )
1 1

sin 0
2 2 2

π 
+ π −  

∴∴∴∴ I = 
1

2 2

π 
 
 

∴∴∴∴ I = 
2

4

π

15) ( )

3

3
2

dx

x x 1−
∫

Ans. I = ( )

3

3
2

dx

x x 1−
∫

∴∴∴∴ I = 

( )
( )

3 33

3
2

x x 1
dx

x x 1

− −

−
∫

∴∴∴∴ I = 

3 32

3
2 2

x 1
dx dx

xx 1
−

−
∫ ∫

I = I
1
 – I

2

I
1
 = 

3 2

3
2

x
dx

x 1−
∫

Let x3 – 1 = z,

3x2 dx = dz

x2 dx = 
dz

3
,

where x = 3, z = 26

         x = 2  z = 7

∴∴∴∴ I
1
 = 

26

7

1 dz

3 z∫
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∴∴∴∴ I
1
 = 

26

7

1
log z

3
  

∴∴∴∴ I1 = [ ]
1
log 26 log 7

3
−

  =
1 26
log

3 7

 
 
 

∴∴∴∴ I
2
 = 

3

2

1
dx

x∫

∴∴∴∴ I
2
 = 

3

2
log x  

∴∴∴∴ I
2
 = log 3 – log 2

∴∴∴∴ I
2
 =log

3

2

 
  

∴∴∴∴ I
2
 = I

1
 – I

2

I =  
1 26 3
log log

3 7 2
−

I =
1 26 1 3
log .3 log

3 7 3 2
−

I = 

3
1 26 3

log log
3 7 2

  
 −  

   

I = 
1 26 27

log log
3 7 8

 
−  

I = 
1 26 8
log

3 7 27

 
× 

 

I = 
1 208
log

3 189

 
 
 

GROUP (C)-HOME WORK PROBLEMS

1)
x

0

sin 2x e dx

π

∫

Ans. Let I = 
x

0

sin 2x e dx

π

∫

 
/2

x

0
I sin2x e dx

π
 =
 ∫

      ( )
x

0

d
e dx sin2x dx

dx

π
 

− ×  
∫ ∫

        
x x

0 0
I sin2x.e e cos2x 2 dx

ππ
 = − ×
  ∫

       
0 x

0
I sin2 .e sin0. 2 cos2x. e dxe

π
ππ = − −

  ∫

       
x

0

I 0 2 cos2x.e dx

π

= − ∫

      ( )x x

0

I 2 cos2x .e 2sin2x .e dx

π
π

 
 = − − −
 
  

∫

    
0 x

0

I 2 cos2 .e cos0.e 4 sin2x e dx

π

ππ = − − −
  ∫

   I + 4I = – 2 [eπ – 1]

    5I     = 2(1 – eπ)

∴∴∴∴ I =
2

5
 (1 – eπ)

2)

/2
2x

0

e cos x dx

π

∫

Ans. Let, I = 

/2
2x

0

e cos x dx

π

∫

         
/2

2x

0
cos x. dxe

π
= ∫

       
/2

2x

0
cos x e dx

π
 =
  ∫

                        ( )
/2

2x

0

d
dx cos x

dx
e

π  
−   ∫ ∫ dx

         

2x/2/2
2x

0 0

1
cos x. sin x

2 2

e
e

ππ  
 = − × − 
    

∫ ∫ dx

       
/2/2

2x 2x

0 0

1 1
cos x. sin x.e dx

2 2
e

ππ
 = +
  ∫

       

0

2x/2 /2
2x

0 0

1
cos cos0.

2 2

1
sin dx cos x dx

2 2

e e

e
x e

π

π π

π 
= − +  

  
 −  
    

∫ ∫

∴∴∴∴ I = 
1

2
[0 – 1] +

 

/2
2x

/2
2x0

0

sin x.
1 1

cos xdx
2 2 4

e

e

π

π
 
 

− ∫
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∴∴∴∴ I + 
1

4
 I = 

01 1
sin sin0.

2 4 2
e eππ−  

+ −  

∴∴∴∴
5I

4
 = 

1

2

−
+
1

4
eπ 
 

∴∴∴∴
5I 2

4 4

eπ
− +

=

∴∴∴∴ I =  ( )
1

2
5
eπ

−

3) I =log x 

4
2

1

x∫ dx –  

4 2

1

x

x∫  dx

Ans. I = 

4
2

1

x∫  log x dx

44
2 2

1
1

1
log x x dx . x dx dx

x

  = −     
∫ ∫ ∫

4 4
3 3

1 1

x 1 x
= logx . . dx

3 x 3

   
−   

      
∫

= 

4
2

1

64 1 1
log 4 .0 x dx

3 3 3

 
− − 

 
∫

4
3

1

64 1 x
log 4

3 3 3

 
= −  

 
 

( )
64 1

log 4 64 1
3 9

= − −

64
log 4 7

3
= −

4)

4
3

0

sec x dx∫
ππππ

Ans. Let, I = 

4
3

0

sec x dx∫
ππππ

         
/4 2

0
sec x sec x dx

π
= ∫

       
/4 2 2

0
1 tan x sec x dx

π
= +∫

put tan x = t,  ∴∴∴∴  sec2 x dx = dt

when x = 0  then t = 0

when x = 
4

π
  then t = 1

So,

I =  
1 2

0
1 t+∫  dt

 

1
2 2

0

1
1 log t 1 t

2 2

t
t

 
= × + + + +  

  [ ]
1 1

2 log 1 2 0
2 2

 
= + + −  

  ( )
1 1

log 1 2
22

= + +

5)

e
2

1

(log x)  1dx∫

Ans. = (logx)2 

e

1

1dx∫  – 

e

1

1
2 log x .x dx

x∫

= ( )
ee

2

1 1

1
x log x 2 log x .x .x dx

x

   − −     
∫

= 
e

2

1
x (log x) 
 

 – 2 ( ) [ ]
ee

1 1
x log x  – x 

  

= e – 2e + 2e –2

= e – 2

6)

1
3 –1

0

x  tan x dx∫

Ans.  

1
–1 3

0

I = tan x x  dx −∫

         

1
–1 3

0

d
 (tan x) x  dx  dx 

dx

 
 
 
∫ ∫

= 

1

0

4 –1[x  tan x]

4
 – 

1

4
 

1 4

2
0

x

1 + x
∫

1 4

2
0

1 1 x 1 1
dx

4 4 4 1 x

π − +
= × −

+
∫

∴

1
2

2
0

1 1
I x  – 1 + 

16 4 x  + 1

 π
= −  

 
∫ dx

[ ]

1
3

11 10
0 0

x
1

x tan x
16 4 3

−

  
 π    = − − +  
 
  

= 
16

π
  – 

1

4
 
1
 – 1 + 

3 4

π 
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= 
16

π
 – 

1

12
 + 

1

4 16

π
−

= 
1

6

7)

1 –1

2 2
0

tan x
x  dx

(1 + x ) 1 + x
∫

Ans. put tan–1x = t

2

1

1 + x
 dx = dt

∴∴∴∴ x = tan t

when x = 0, t = 0

x = 1, t = 
4

π

= 

/4

2
0

t tan t
 dt

1 + tan t

π

∫

= 

/4

0

t sin t

cos t
1

cos t

π

∫ dt

= 

/4

0

tsin  t dt

π

∫

= 
/4

0
t sin t

π
 
 ∫  – 

/4

0

sint dt  dt

π

 
 ∫ ∫

= [ ]
/4

0
– t cos t

π
s + 

/4

0

cos  t dt

π

∫

= [ ]
/4

0
– t cos t

π
 + [ ]

/4
0

sin t
π

= 
–

4 2

π
 + 

1

2

= 
1

2
 1 – 

4

π 
 
 

8)

1
2 1

2
0

xsin x
dx

1 x

−

−
∫

Ans. Let, sin–1x = π, when x =
1

2
, 

4

π
π =

∴∴∴∴ sin π = x x = 0, π = 0

∴∴∴∴ 2

1
dx d

1 x

= π

−

∴∴∴∴ I =

/4

0

sin .d

π

π π π∫

  ( )
/4/4

0 0
sin .d 1. sin d d

ππ
  = π π π − π π π   ∫ ∫ ∫

  ( )
/4

0

/4

0
cos cos d

π π
 = − π π − − π π ∫

  ( )
/4

0

1
. sin

4 2

π π
= − + π 

 

 
1

4 2 2

π
= − +

1
1

42

π 
= − 

 

9)

1/ 2 2 –1

2
0

x  sin x
  dx

1 – x
∫

Ans. Let t = sin–1x, x = sint

dt = 2

1
 dx

1 – x

when x = 0, t = 0

x = 
1

2
, 
4

π
 = t

So,

I = 

/4
2

0

sin t · t · dt

π

∫

I = ( )
/4

2

0

t sin t dt

π

∫

 
( )

/4

0

t 1 cos2t
dt

2

π
−

= ∫

/4 /4

0 0

1
t t cos2t dt

2

π π 
 = −
 
 
∫ ∫

      

/4 /42

00

1 t sin2t sin2t
t 1. dt

2 2 2 2

π π        = − −                
∫

      

/42

0

1 1 cos2t
t sin2t

2 32 2 2

π π  
 = − + 

   

     

/42

0

1 cos2t
t sin2t

4 16 2

π π  
 = − + 
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21 1 1
.1 .0 0

4 16 4 2 2

 π π 
= − + − −  

   

     

21 1

4 16 4 2

 π π
= − + 

  

     =
2 1

64 16 8

π π
− +

10)

1
1

2
0

x
tan dx

1 x

−
 
 
 

− 
∫

Ans. Let, I = 

1
1

2
0

x
tan dx

1 x

−
 
 
 

− 
∫

put x = sinθ

∴∴∴∴ dx = cosθ dθ

when x = 0  then θ = 0

when x = 1  then θ    = π/2

So,

I = 
/2 -1

0

sinθ
tan cosθ dθ

cosθ

π  
 
 

∫

  ( )
/2 1

0
tan tanθ cosθ dθ

π −
= ∫

  
/2

0
θcosθ dθ

π
= ∫

 ( )
/2/2

0 0
θ cos θdθ 1. cos θdθ dθ

ππ
  = −   ∫ ∫ ∫

  ( )
/2

0

/2

0
θ.sinθ sinθdθ

π π
 = −  ∫

   ( )
/2

0
.1 0 cosθ

2

ππ 
= − − − 
 

   ( )
/2

0
cosθ

2

ππ
= +

   ( )0 1
2

π
= + −

   1
2

π
= −

BOARD PROBLEMS

1)

1
x

0

x e dx∫

Ans. I = 

1
x

0

x e dx∫

= { }
11

x x

0 0
x e dx 1. e dx dx  

    ∫ ∫

 = ( )
1 1

x x

0 0
xe e dx −

 ∫

 = ( ) ( )
1 1

x x

0 0
xe e−

 = e – (e – e0)

 = e – e + 1

= 1

2)

2
x

0

x e dx∫

Ans. I = 

2
x

0

x e dx∫

= { }
22 xx

0 0

x e dx 1. e dx dx
   −     

∫ ∫

=

22 xx

0 0

x e e dx
   −     ∫

= ( ) ( )
2 2

x x

0 0
x e e−

= 2e2 – (e2 – e0)

= 2e2 – e2 + 1

= e2 + 1

3)

2

0

x sin x dx

π

∫

Ans. I =

2

0

x sin x dx

π

∫

∴∴∴∴ I = ( ) 22

0 0
x sinx dx 1 sin x dx dx

ππ
   −   ∫ ∫ ∫

∴∴∴∴ I = ( )
2

2
0

0

x cos x cos x dx

π
π

− − −   ∫

∴∴∴∴ I = ( )
2

0

2

0

x cos x cos x dx

π
π

− − −∫

∴∴∴∴ I = ( )
2

0

2

0

x cos x cos x dx

π
π

− + ∫
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∴∴∴∴ I = ( )
2

0
.0 0.1 sin x

2

π
π 

− − + 
 

∴∴∴∴ I = 0 + (1 – 0)

∴∴∴∴ I = 1

4)

2

0

x dx

1 cos x

π

+∫

Ans. I = 

2

0

x dx

1 cos x

π

+∫ =

2

2
0

x
dx

x
2cos

2

π

∫

=

2
2

0

1 x
x sec dx

2 2

π

∫

         =

222 2

0 0

1 x x
x sec dx 1 sec dx dx

2 2 2

ππ 
     −           

∫ ∫

            =

2 2

0 0

x x
tan tan

1 2 2x dx
1 12

2 2

π π 
    
    

−    
       
     

∫

=

2 2

0 0

1 x x
2 x tan 2 tan dx

2 2 2

π π 
    −       

 
∫

∴∴∴∴ I = 

2

2

0

0

x
log sec

1 x 2
2 x tan 2

12 2

2

π

π

 
  
     −  
   
   

 

= 1 0 2 log sec log sec0
2 4

 π π    
− − − −    

    

= 2.log 2
2

π
−

=
1

2. log 2
2 2

π
−

= log 2
2

π
− .

5)

2

0

x log x dx∫

Ans. I = 

2

0

x log x dx∫

∴∴∴∴ I = 

2
1

0
0

1
log x. x dx . x dx dx

x

    −       
∫ ∫ ∫

∴∴∴∴ I = 

22
2 2

0 0

x 1 x
log x. . dx

2 x 2

    
 −   
       
∫

∴∴∴∴ I = 

2 22

00

x 1
log x xdx

2 2

 
− 

  
∫

∴∴∴∴ I = 

2
2

0

1 x
2log 2 .

2 2

 
−  

 
 

∴∴∴∴ I = ( )
1

2log 2 4
4

−

∴∴∴∴ I = 2 log 2 – 1

6)

2

1

log x dx∫

Ans. I =

2

1

log x dx∫

=

2
2

1
1

1
log x dx . dx dx

x

    −       
∫ ∫ ∫

= ( )
2

1

2

1

1
x log x .x dx

x

 
−   
∫

= ( ) ( )
2

1
2log 2 1log1 dx− − ∫

=2 log 2 – (x)2

=2 log 2 – (2–1)

=2 log 2 – 1

7)

e

1

log x dx∫

Ans. =

e

1

log x .1dx∫

=

e
e

1
1

1
log x dx . dx dx

x

    −       
∫ ∫ ∫
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= ( )
e

e
1

1

1
x log x .x dx

x

  
−   

  
∫

= ( )
e

1
e log e dx− ∫

= ( )
e
1

e x−

= e – (e – 1)

= e – e + 1 = 1

8)

1
1

0

x tan x dx−
∫

Ans. =

1
1

1
20

0

1
tan x x dx . x dx dx

1 x

−     −      +  
∫ ∫ ∫

= ( )

1
1

2 2
1

2
0

0

x x
tan x.

2 2 1 x

−

 
   

−    
+    

∫

= ( )
1

21
2 1

20
0

1 1 x 1 1
x tan x dx

2 2 1 x

−
 + −

−  
+  

∫

=

1

2
0

1 1 dx
1. dx

2 4 2 1 x

 π 
− −   

   + 
∫ ∫

=
1

1

0

1
x tan x

8 2

−π  − −
 

=
1
1

8 2 4

π π 
− −  

=
1

8 2 8

π π
− +

=
1

4 2

π
−

GROUP (D)-HOME WORK PROBLEMS

1)

2
2

0

x 2 x dx−∫

Ans. Replace x by  2 – x

∴∴∴∴ I = ( ) ( )
2

2

0

2 x 2 2 x dx− − −∫

= ( )
2 1

2 2

0

4 4x x x dx− +∫

=

2 3 51
2 2 2

0

4x 4 x dx
 

− + 
 
∫

=

2
3 5
2 2

0

7x4x 4x 2
3 5 7

2 2 2

 
 

− + 
 
  

3 5 7
2 2 28 8 2

2 2 2
2 5 7

   
− +   

  

=
8 8 2

2 2 4 2 8 2
2 5 7
     − +     

=
16 2 32 2 16 2

3 5 7
− +

=
560 2 672 2 240 2

105

− +

=
128 2

105

2) ( )
3a 2 2

0
x a x dx−∫

Ans. Replace x by a – x

I = ( ) ( )
3a 2 2

0
a x a a x dx− − −  ∫

= ( )
3

a 22

0
a x x dx−∫

= ( )
3a 2 2 2

0
a 2ax x x dx− +∫

=

3 5 7a 2 2 2 2
0

a x 2ax x dx
 

− + 
 

∫

=

a
5 97
2 2 2

2

0

x 2ax x
a

5 7 9

2 2 2

 
 

− + 
 
  

=
5 97

2 2 2 22 4 2
a a a a a

5 7 9
− +

=
9
2 2 4 2

a
5 7 9

 
− +  

=
9
2 14 20 2

a
35 9

− 
+  

=
9
2 2 6

a
9 35

 
−  
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=
9
2 70 54

a
315

− 
  

9
216a

315
=

3) 2
0

dx

1 cot x

π

+
∫

Ans. I = 2
0

dx

1 cot x

π

+
∫

2
0

dx
I

cot x
1

sin x

π

=

+

∫

2
0

sin x
I

sin x cos x

π

=
+

∫  dx                .... (i)

Replace x by x
2

π
−

2
0

sin x
2

I dx

sin x cos x
2 2

π

π 
− 

 
=

π π   
− + −   

   

∫

2
0

cos x
I

cos x sin x

π
=

+
∫ dx                 ....(ii)

    Adding (i) and  (ii)

∴∴∴∴
2

0

sin x cos x
2I dx

sin x cos x

π  +
=   + 
∫

∴∴∴∴ 2
0

2I dx
π

= ∫

∴∴∴∴ [ ]
2

0
2I x

π

=

∴∴∴∴ 2I = 
2

π

∴∴∴∴ I = 
4

π

4)
( )

2

2
0

sin d

sin cos

π

θ θ

θ + θ
∫

Ans. I = 
( )

2

2
0

sin d

sin cos

π

θ θ

θ + θ
∫                       ....(i)

2

2
0

sin d
2

I

sin cos
2 2

π π 
− θ θ 

 
=

 π π    
− θ + − θ    

    

∫

( )

2

2
0

cos d
I

cos sin

π

θ θ
=

θ + θ
∫                      ...(ii)

  Adding  (i) and (ii)

∴∴∴∴
( )

( )

2

2
0

sin cos d
2I

sin cos

π

θ + θ θ
=

θ + θ
∫

∴∴∴∴

2

0

1d
2I

sin cos

π

θ
=

θ + θ∫

∴∴∴∴

2

0

1d
2I

1sin 1cos

π

θ
=

θ + θ∫

1 = r cos    α ;  1 = r sin α

 2 2r a b= +

 2 2r 1 1= +

 r 2=

tan α = 1

      α =
4

π

2
0

d
2I

r cos sin r sin cos

π θ
=

α θ + α θ∫

[ ]
2

0

d
2I

r sin cos cos sin

π θ
=

α θ + α θ
∫

[ ]
2

0

1 d
2I

rsin

π θ
=

α + θ∫ ( )
/2

0

1
cos dec

r

π
α θ θ= +∫

( ) ( )
2

0

1
2I log cosec cot

r

π

= α + θ − α + θ

( ) ( )

1
2I log cosec cot

2 22

log cosec 0 cot 0

 π π   
= α + − + α −    

    

+ α − + α

         
1

2I log sec tan log cosec cot
2

=  α + α − α − α  

       
1

2I log sec tan log cos ec cot
4 4 4 42

 π π π π 
= + − − 
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1

2I log 2 1 log 2 1
2
 = + − +
 

      
1 2 1

2I log
2 2 1

+
=

−

      

( ) ( )

( ) ( )

2 1 2 11
2I log

2 2 1 2 1

+ +
=

− +

      

( )
2

2 11
2I log

12

+
=

1
2I 2log 2 1

2
= +

∴∴∴∴ I = 
1
log 2 1

2
+

5)

3

0 2

dx

x 9 x+ −
∫

Ans. I= 

3

0 2

dx

x 9 x+ −
∫

x = 3 sin θ

dx = 3 cosθ dθ

x = 3 sinθ

When x = 3; x = 0

3 = 3 sinθ ; 0 = 3sinθ

1 = sinθ ; 0 = sinθ

        
2

π
θ =   ∴∴∴∴  θ = 0

/2

0 2

3cos d
I

3sin 9 9sin

π θ θ
=

θ + − θ
∫

/2

0

3cos d
I

3sin 3cos

π θ θ
=

θ + θ∫

( )

/2

0

3cos d
I

3 sin cos

π θ θ
=

θ + θ∫

/2

0

cos d
I

sin cos

π θ θ
=

θ + θ∫                    ....(i)

Replace θ  by 
2

π
− θ

/2

0

cos d
2

I

sin cos
2 2

π

π 
− θ θ 

 
=

π π   
− θ + − θ   

   

∫

/2

0

sin d
I

cos sin

π θ θ
=

θ + θ
∫                 ....(ii)

             Adding (i) and (ii)

∴∴∴∴        
( )

( )

/2

0

cos sin d
2I

cos sin

π θ + θ θ
=

θ + θ
∫

        [ ] 2
0

2I
π

= θ

         2I = 0
2

π
−

         2I = 
2

π

∴∴∴∴      I = 
4

π

6) ( )2
0

sin2x log tan x dx
π

∫

Ans. I = ( )2
0

sin2x log tan x dx
π

∫         ....(i)

Replace x by x
2

π
−

2
0

I sin2 x log tan x dx
2 2

π π  π    
= − −    

    
∫

( ) ( )2
0

I sin 2x log cot x dx
π

= π −∫

( )2
0

I sin2x log cot x dx
π

= ∫        ....(ii)

         Adding (i)  and  (ii)

∴∴∴∴ ( ) ( )2
0

2I sin2x log tan x log cot x dx
π

= +  ∫

∴∴∴∴ ( )2
0

2I sin2x log tan x cot x dx
π

= ∫

∴∴∴∴ ( )2
0

2I sin2x log 1 dx
π

= ∫

∴∴∴∴ 2I = 0                      [ ]log1 0=∵

∴∴∴∴  I = 0

BOARD PROBLEMS

1)

a

0

x
dx

x a x+ −
∫

Ans. I = 

a

0

x
dx

x a x+ −
∫                          .....(i)
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I = 
( )

a

0

a x
dx

a x a a x

−

− + − −
∫

             ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

a

0

a x
dx

a x a a x

−

− + − +
∫

I = 

a

0

a x
dx

a x x

−

− +
∫

I = 

a

0

a x

x a x

−

+ −
∫                            .....(ii)

Adding (i) and (ii), we have

2I = 

a

0

x a x
dx

x a x x a x

 −
+  + − + − 

∫

∴∴∴∴ 2I = 

a

0

dx∫

∴∴∴∴ I = ( )
a
0

x

∴∴∴∴ I = ( )
1

a
2

∴∴∴∴ I = 
a

2

2) ( )
1

32 2

0

x 1 x dx−∫

Ans. I = ( )
1

32 2

0

x 1 x dx−∫

I = ( ) ( )
1 32 2

0

1 x 1 1 x dx− − −  ∫

            ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = ( ) ( )
1

32 2

0

1 2x x 1 1 x dx− + − +∫

I = ( )
1 3

2 2

0

1 2x x x dx− +∫

I = 

1 3 5 7
2 2 2

0

x 2x x dx
 

− + 
 
∫

I = 

1 1 13 5 7
2 2 2

0 0 0

x dx 2 x dx x dx− +∫ ∫ ∫

I = 

1 11
5 97
2 2 2

00 0

2 2 2
x 2 x x

5 7 9

    
− × +    

    

I = 
2 4 2

5 7 9
− +

I =
126 180 70

315

− +

I = 
196 180

315

−

I = 
16

315

3)

1

2
0

dx

x 1 x+ −
∫

Let x = sinθ

∴∴∴∴ dx = cosθ  dθ

When x = 1 θ =
2

π

        x = 0  θ = 0

I = 

2

0

cos d

sin cos

π

θ θ

θ + θ∫  ....(i)

I = 

2

0

cos d
2

sin cos
2 2

π π 
− θ θ 

 
π π   

− θ + − θ   
   

∫

                ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫

I = 

2

0

sin d

cos sin

π

θ θ

θ + θ∫ ....(ii)

Adding (i) and (ii)

2I = 

2

0

cos sin
d

sin cos cos sin

π

θ θ 
+ θ 

θ + θ θ + θ 
∫

∴∴∴∴ 2I = 

2

0

sin cos
d

sin cos

π

θ + θ 
θ 

θ + θ 
∫
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∴∴∴∴ 2I = 

2

0

d

π

θ∫

∴∴∴∴ 2I = ( )
2

0

π

θ

∴∴∴∴ 2I = 
2

π

∴∴∴∴   I = 
4

π

4)

2
2

0

cos x dx

π

∫

Ans. I = 

2
2

0

cos x dx

π

∫                                      ....(i)

I = 

2
2

0

cos x dx
2

π

π 
− 

 
∫

             ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2
2

0

sin x dx

π

∫                                     ....(ii)

Adding (i) and (ii), we have

2I = ( )
2

2 2

0

sin x cos x dx

π

+∫

∴∴∴∴ 2I = 

2

0

dx

π

∫

∴∴∴∴ 2I = ( )
2

0
x

π

∴∴∴∴ 2I = 
2

π

∴∴∴∴ I = 
4

π

5)

2
2

0

sin x dx

π

∫

Ans. I = 

2
2

0

sin x dx

π

∫  ....(i)

I = 

2
2

0

sin x dx
2

π

π 
− 

 
∫

             ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2
2

0

cos x dx

π

∫                                       ...(ii)

Adding (i) and (ii) we have

2I= ( )
2

2 2

0

sin x cos x dx

π

+∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

I = 
4

π

6)

2

0

cos x dx

sin x cos x

π

+∫         ...(i)

Ans. I = 

2

0

cos x
2

dx

sin x cos x
2 2

π π 
− 

 
π π   

− + −   
   

∫

( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2

0

sin x dx

cos x sin x

π

+∫                                 ...(ii)
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Adding (i) and (ii), we have

2I = 

2

0

sin x cos x
dx

cos x sin x sin x cos x

π

 
+ 

+ + 
∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

  I = 
4

π

7)

2

0

dx

1 tan x

π

+∫

Ans. I = 

2

0

dx

1 tan x

π

+∫

I =

2

0

dx

sin x
1

cos x

π

+
∫

I= 

2

0

cos x
dx

cos x sinx

π

+∫             ....(i)

I = 

2

0

cos x
2

dx

cos x sin x
2 2

π π 
− 

 
π π   

− + −   
   

∫

( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2

0

sin x
dx

sin x cos x

π

+∫

Adding (i) and (ii), we have

2I = 

2

0

sin x cos x
dx

cos x sin x sin x cos x

π

 
+ 

+ + 
∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

  I = 
4

π

8)

2

0

dx

1 cot x

π

+∫

Ans. I = 

2

0

dx

1 cot x

π

+∫

 I =

2

0

dx

cos x
1

sin x

π

+
∫

I= 

2

0

sin x
dx

sin x cos x

π

+∫               ...(i)

I = 

2

0

sin x
2

dx

sin x cos x
2 2

π π 
− 

 
π π   

− + −   
   

∫

( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2

0

cos x dx

cos x sin x

π

+∫                                 ...(ii)

Adding (i) and (ii), we have

2I = 

2

0

sin x cos x
dx

cos x sin x sin x cos x

π

 
+ 

+ + 
∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

  I = 
4

π
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9)

2

0

sin x dx

sin x cos x

π

+
∫

Ans. I = 

2

0

sin x dx

sin x cos x

π

+
∫                              ...(i)

I = 

2

0

sin x
2

dx

sin x cos x
2 2

π π 
− 

 

π π   
− + −   

   

∫

             ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2

0

cos x
dx

cos x sin x

π

+
∫                        ...(ii)

Adding (i) and (ii), we have

        2I =

2

0

sin x cos x
dx

sin x cos x cos x sin x

π

 
+  + + 

∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

  I = 
4

π

10)

2

0

sec x
dx

sec x cos ecx

π

+
∫

Ans. I = 

2

0

sec x
dx

sec x cos ecx

π

+
∫                      ...(i)

I = 

2

0

sec x
2

dx

sec x cos ec x
2 2

π π 
− 

 

π π   
− + −   

   

∫

   ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2

0

cos ecx
dx

sec x sec x

π

+
∫                       ...(ii)

Adding (i) and (ii), we have

 2I = 

2

0

secx cos ecx
dx

sec x cos ecx cos ec x sec x

π

 
+ 

 + + 
∫

2I = 

2

0

dx

π

∫

2I = ( )
2

0
x

π

2I = 
2

π

  I = 
4

π

11)

a

2 2
0

dx

x a x+ −
∫

Ans. I = 

a

2 2
0

dx

x a x+ −
∫

Let x = a sin θ   ∴∴∴∴ dx = a cos θ dθ

when x = a, θ = 
2

π

          x = 0,  θ = 0

∴∴∴∴ I = 

2

0

a cos d

a sin a cos

π

θ θ

θ + θ∫                       .

I = 

2

0

cos d

sin cos

π

θ θ

θ + θ∫               ...(i)

I = 

2

0

cos d
2

sin cos
2 2

π π 
− θ θ 

 
π π   

− θ + − θ   
   

∫

            ( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

∴∴∴∴ I =

2

0

sin d

cos sin

π

θ θ

θ + θ∫              ...(ii)

Adding (i) and (ii), we have
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2I = 

2

0

cos sin
d

sin cos cos sin

π

θ θ 
+ θ 

θ + θ θ + θ 
∫

∴∴∴∴ 2I = 

2

0

d

π

θ∫

∴∴∴∴ 2I = ( )
2

0
x

π

∴∴∴∴ 2I = 
2

π

∴∴∴∴   I = 
4

π

12)
( )

2 2

2
0

sin xdx

sin x cos x

π

+
∫

Ans. I = 
( )

2 2

2
0

sin xdx

sin x cos x

π

+
∫                              ...(i)

I = 

2
2

2
0

sin x
2

sin x cos x
2 2

π π 
− 

 

 π π    
− + −    

    

∫

( ) ( )
a a

0 0

f x dx f a x dx
 
 = −
  
∫ ∫∵

I=
( )

2 2

2
0

cos x
dx

cos x sin x

π

+
∫                          ...(ii)

Adding (i) and (ii), we have

          2I = 
( ) ( )

2 2 2

2 2
0

sin x cos x
dx

sin x cos x cos x sin x

π
 
 +
 + + 

∫

∴∴∴∴    2I =
( )

2

2
0

dx
dx

sin x cos x

π

+
∫

Now

cos x + sin x =
1 1

2 cos x. sin x.
2 2

 
+ 

 

                     = 2 cos x cos sin4xsin
4 4

π π 
+ 

 

        = 2 cos x
4

π 
− 

 

∴∴∴∴ 2I = 

2

2
0

dx

2 cos x
4

π

 π  
−  

  

∫

∴∴∴∴ 2I=

2
2

0

1
sec x dx

2 4

π

π 
− 

 
∫

∴∴∴∴ 2I =
2

0

1
tan x

2 4

π
 π  

−  
  

∴∴∴∴ 2I =
1

tan tan
4 2 4 4

 π π π    
− − −    

    

∴∴∴∴ I =
1

tan tan
4 4 4

π π 
+  

∴∴∴∴ I = 
1

2
4

×

∴∴∴∴ I = 
1

2

13) ( )
4

0

log 1 tan x dx

π

+∫

Ans. I = ( )
4

0

log 1 tan x dx

π

+∫

I = 

4

0

log 1 tan x dx
4

π

 π  
+ −  

  
∫

I = 

4

0

tan tanx
4log 1 dx

1 tan tanx
4

π π 
− 

+ 
π +

 

∫

I = 

4

0

1 tanx
log 1 dx

1 tanx

π

− 
+ + 

∫ .

I = 

4

0

1 tan x 1 tan x
log dx

1 tan x

π

+ + − 
 + 

∫
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I = 

4

0

2
log dx

1 tan x

π

 
 

+ 
∫

∴∴∴∴ I = ( )
4

0

log 2 log 1 tanx dx

π

− +  ∫

∴∴∴∴ I = ( )
4 4

0 0

log 2 dx log 1 tan x dx

π π

+∫ ∫

∴∴∴∴ I = ( )
4

0
log 2 x

π

                                         ...(i)

∴∴∴∴ 2I = log 2
4

π

∴∴∴∴ I = log 2
8

π

14)

2 2

0

sin x dx

sin x cos x

π

+∫

Ans. I = 

2 2

0

sin x dx

sin x cos x

π

+∫                                  ...(i)

∴∴∴∴ I = 

2
2

0

sin x
2

dx

sin x cos x
2 2

π π 
− 

 
π π   

− + −   
   

∫

              ( ) ( )
a a

0 0

f a dx f a x dx
 
 = −
  
∫ ∫∵

I = 

2 2

0

cos x
dx

cos x sin x

π

+∫                             ...(ii)

Adding (i) and (ii) we have,

2I = 

2 2 2

0

sin x cos x
dx

sin x cos x sin x cos x

π
 

+ 
 + + 
∫

2I = 

2

0

dx

sin x cos x

π

+∫

Now

sinx + cos x = 

2

2 2

x x
2tan 1 tan

2 2
x x

1 tan 1 tan
2 2

−

+

+ +

       = 

2

2

x x
2tan 1 tan

2 2
x

sec
2

+ −

∴∴∴∴ 2I = 

2

2
0

2

dx

x x
2tan 1 tan

2 2
x

sec
2

π

+ −
∫

∴∴∴∴ 2I =

2
2

2
0

x
sec dx

2
x x

2tan 1 tan
2 2

π

+ −
∫

Let tan 
2

π
= z  sec2

2

π
dx = 2dz

When x = 
2

π
, z = 1

        x = 0,   z = 0

2I = 

1

2
0

2dz

2z 1 z+ −
∫

  = ( )

1

2
0

dz
2

2 z 2z 1− − +
∫

∴∴∴∴ 2I = 
( ) ( )

1

2 2
0

dz
2

2 z 1− −
∫

∴∴∴∴ 2I = 

1

0

1 2 z 1
log

2 2 2 z 1

 + −
 

− +  

∴∴∴∴ 2I =
1 2 2 1

log log
2 2 2 2 1

 −
− 

− 

∴∴∴∴   I = 

( )

( )

2 11 2 1
log

2 2 2 12 1

  − −  − ×  −+    

∴∴∴∴ I = 

( )
2

2 11
log

2 12 2

 
− 

− −
 
 

∴∴∴∴ I = ( )
1

.2log 2 1
2 2

− −

∴∴∴∴ I = ( )
1
log 2 1

2
− −
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∴∴∴∴ I = ( )
1 1

log1 log 2 1
2 2

− − −

∴∴∴∴  I = 
1 1 2 1

log
2 2 1 2 1

 +
− ×  − + 

∴∴∴∴ I = 
1 2 1

log
2 2 1

 +
  + 

∴∴∴∴ I = ( )
1

log 2 1
2

+

GROUP (E)-HOME WORK PROBLEMS

1)

1 2

2
1

1 x
dx

1 x−

−

+
∫

Ans. I = 

1 2

2
1

1 x
dx

1 x−

−

+
∫

( )
2

2

1 x
f x

1 x

−
=

+

( )
( )
( )

2

2

1 x
f x

1 x

− −

− =

+ −
 = ( )

2

2

1 x
f x

1 x

−
− =

+
 = f(x)

∴∴∴∴ f(x) is even function

1 2

2
0

1 x
I 2 dx

1 x

−
=

+
∫   

( )( )2
1

2
0

x 1 2
2 dx

1 x

− + +

=
+

∫

1 1

2
0 0

dx
I 2 dx 2

1 x

 
 = − +
 + 
∫ ∫

1
1

0
I 2 x 2tan x− = − +

 

1I 2 1 2tan 1 0−  = − + −   

I 2 1 2
4

π 
= − + ×  

I 2= π −

2)

1 2

2
1

x
dx

x 1− +
∫

Ans. f (x) = 

2

2

x

x 1+

        f (– x) =
( )

( )

2 2

2 2

x x

x 1x 1

−
=

+− +

f (– x) = f(x)

∴∴∴∴ f (x) is even function

∴∴∴∴

1 2

2
0

x
I 2 dx

x 1
=

+
∫

∴∴∴∴

1 2

2
0

x 1 1
I 2 dx

x 1

+ −
=

+
∫

1

2
0

1
I 2 1 dx

x 1

 
= − 

 + 
∫

1 1
0I 2 x tan x− = −

 

1I 2 1 tan 1− = −
 

I 2 1
4

π 
= −  

∴∴∴∴ I 2
2

π
= −

3)

a 3

2
a

x
dx

4 x− −
∫

Ans.   I = 

a 3

2
a

x
dx

4 x− −
∫

f (x) = 

3

2

x

4 x−

f (– x) = 
( )

( )

3

2

x

4 x

−

− −
 = 

3

2

x

4 x

−

−

f (– x) = – f (x)

∴∴∴∴ f (x) is odd function

a 3

2
a

x
I dx

4 x−

=
−

∫

I = 0

4)

2
6

2

cos x dx

π

−π
∫

Ans. I = 

2
6

2

cos x dx

π

−π
∫

f (x) = cos 6 x

f (– x) = cos6 (– x) = cos 6 x

∴∴∴∴ f (x) is even function
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I =

2
6

0

2 cos x dx

π

∫

                    

n 1
n

n 2

cos x sin x n 1
cos x dx

4 n

cos xdx

−

−

 −
= + 

 
 
 

∫

∫

5 3
2cos x sin x 5 cos x sin x 3

I 2 cos x dx
6 6 4 4

  
 = + + 
    

∫

5
3 2cos x sin x 5 15

I 2 cos x sin x cos x dx
6 24 24

 
= + + 

  
∫

5
3

1
0

cos x sin x 5 15
cos x sin x

6 24 24
I 2

cos x sin x 1
cos x

2 2

 
+ + 

 
=   

 + 
    

∫

 

5 2
3

0

cos x sin x 5 15
cos x sin x

6 24 48I 2
15

cos x sin x x
48

π
 

+ + 
 =
 

+ 
 

            
15

I 2 0 0 0 0
48 2

 π  
= + + + −    

             
2 15

I
48 2

× π
=

×

               
5

I
16

π
=

5)

4
3

4

tan xsec x dx

π

−π
∫

f (x) = tan3 x sec x

f (–x) = tan3 (– x) sec (– x)

        = – tan3 x sec x

f (– x) = – f (x)

∴∴∴∴ f (x) is odd function

∴∴∴∴ I = 

4
3

4

tan xsec x dx 0

π

−π

=∫

GROUP (F)-HOME WORK PROBLEMS

1) ( )
2

0

log cos x dx

π

∫

Ans. I = ( )
2

0

log cos x dx

π

∫   ...(i)

Replace x by x
2

π
−

I = 

2

0

log cos x dx
2

π

 π  
−  

  
∫

I = ( )
2

0

log sin x dx

π

∫                                 ...(ii)

Adding (i) and (ii)

∴∴∴∴ 2I = ( ) ( )
2

0

log sin x log cos x dx

π

+∫

∴∴∴∴ 2I = 

2

0

2sin x cos x
log dx

2

π

 
 
 

∫

2I = ( )
2

0

log log sin2x log 2 dx

π

−∫

2I =

/22

0 0

log sin2x dx log 2 dx

π
π

−∫ ∫

2I = I
1
 – I

2
              ...(i)

∴∴∴∴ I
1
 =

0

1
log sin d

2

π

π π∫

  =

2.
2

0

1
log sin d

2

π

π π∫

( ) ( )If f 2a x f x i.e.sin 2. sin
2

 π  
− = − π = π  

  

 

/2

0

1
.2 log sin d

2

π

= π π∫

 ( ) ( )
/2 b b

0 a a

log sin d f x dx f y dy

π  
 = π π =
  

∫ ∫ ∫
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     ( ) ( )
/2 a a

0 0 0

log sin x dx f x dx f a x da
2

π  π   = − = − 
    

∫ ∫ ∫

/2

0

log cos xdx

π

= ∫

= I ....(ii)

       I
2

/2

0

log 2 dx

π

= ∫

= ( )
/2

0
x log 2

π

...(iii)

= log 2
2

π

from (i)

2I = log 2 log 2
2

π
   (by ii and iii)

∴∴∴∴ I = log 2
2

π
−

∴∴∴∴ I = log 2
2

π
−

∴∴∴∴ I = log1 log 2
2 2

π π
−

  =
1

log
2 2

π  
 
 

2)

1
4

0

sin x cos x dx∫

Ans. I = 

1
4

0

sin x cos x dx∫

cos x = t

– sin x dx = dt

sin x dx = – dt

cos x = t

When x = 1 ; x = 0

cos 1 = t ; cos 0 = t

0 = t; 
2

π
= t

( )
0

4

2

I t dt

π

= −∫

2
4

0

I t dt

π

= ∫

5 2

0

t
I

5

π
 

=  
  

5
1

I 0
5 2

 π 
 = −    

51
I

5 32

π
= ×

5

I
160

π
=

3)
0

x sin x
I dx

1 sin x

π

=
+∫

Ans.
( ) ( )

( )
0

x sin x
I dx

1 sin x x

π
π − π −

=
+ π −∫

∴∴∴∴
( )

0

x sin x
I dx

1 sin x

π
π −

=
+∫

∴∴∴∴
0 0

sin x x sin x
I dx dx

1 sin x 1 sin x

π π

= π −
+ +∫ ∫

∴∴∴∴      2I = 
( )

( ) ( )
0 0

sin x 1 sin xsin x dx
dx

1 sin x 1 sin x 1 sin x

π π
−

π = π
+ + −∫ ∫

∴∴∴∴ 2I = 
( )

2
0

sin x 1 sin x
dx

cos x

π
−

π∫

∴∴∴∴ 2I = 

2

2
0

sin x sin x
dx

cos x

π  −
π  

 
 
∫

∴∴∴∴ 2I = ( )2

0

sec x tan x tan x dx

π

π −∫

∴∴∴∴ 2I = 
2

0 0

sec x tan x dx tan xdx

π π 
 π −
  
∫ ∫

∴∴∴∴ 2I = 
2

0 0 0

sec x tan x dx sec x dx dx

π π π 
 π − +
  
∫ ∫ ∫

∴∴∴∴ 2I = ( ) ( ) ( )
0 0 0

sec x tan x x
π π π 

π − + 
 

∴∴∴∴ 2I = ( ) ( )1 1 0 0π − − − − + π  
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∴∴∴∴ 2I = ( )2
2

π
− + π  = ( )2

2

π
π −

4)

/2

0

x
2

sin x cos x
2 2

π
π 

− 
 

π π   
− + −   

   

∫

Ans.

/2

0

x
2

I

sin x cos x
2 2

π
π 

− 
 

=
π π   

− + −   
   

∫

∴∴∴∴

/2

0

x dx
2

I
cos x sin x

π
π 

− 
 

=
+∫

∴∴∴∴

/2 /2

0 0

dx xdx
I

2 sin x cos x sin x cos x

π π
π

= −
+ +

∫ ∫

∴∴∴∴ 2I = 

/2

0

dx

2 sin x cos x

π
π

+
∫

     sin x + cosx = 

2

2 2

x x
2tan 1 tan

2 2
x x

1 tan 1 tan
2 2

−

+

+ +

   

2

2

x x
2tan 1 tan

2 2
x

1 tan
2

+ −

=

+

∴∴∴∴

2
/2

2
0

x
1 tan dx

2
2I

x x2
2tan 1 tan

2 2

π
 

+ 
π  

=

+ −
∫

∴∴∴∴

2/2

2
0

x
sec

22I dx
x x2

2tan 1 tan
2 2

π
π

=

+ −
∫

Let tan 
2

α
= π

2 x 1
sec . dx d

2 2

 
= π 

 

∴∴∴∴
2 x

sec . dx 2d
2

= π

when x
2

π
= , π = 1

         x = 0  π = 0

∴∴∴∴ 2I = 

1

2
0

2d

2 2 1

π π

π + − π
∫

∴∴∴∴ 2I = ( )

1

2
0

d
.2

2 2 2 1

π π

− π − π +
∫

∴∴∴∴ 2I = 
( ) ( )

1

2 2
0

d

2 1

π
π

− π −
∫

∴∴∴∴ 2I =

1

0

1 2 1
. log
2 2 2 1

 + π −
π  

− π +  

∴∴∴∴ 2I = 
2 2 1

log log
2 2 2 2 1

 π −
−  + 

∴∴∴∴ 2I =

( ) ( )

( ) ( )

2 1 2 1
0 log

2 2 2 1 2 1

 − −π  −
 + −
 

∴∴∴∴ 2I = 
( )

2
2 1

log
2 12 2

−π

−

∴∴∴∴ 2I = .2log 2 1
2 2

π
−

∴∴∴∴ I = ( )log 2 1
2 2

π
− −

I = ( )log 2 1
2 2

π
+

5) ( )
/2

0

log sin x dx

π

∫

Ans. ( )
/2

0

I log sin x dx

π

= − ∫   ...(i)

  

/2

0

log sin x dx
2

π
π 

= − − 
 

∫

/2

0

log cos x dx

π

= − ∫  ...(ii)

Adding (i) and (ii) we have

2I = ( )
/2

0

log sin x log cos x dx

π

− +∫
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∴∴∴∴ 2I = 

/2

0

2sin x cos x
log dx

2

π
 

−  
 

∫

∴∴∴∴ 2I = ( )
/2

0

log sin2x log 2 dx

π

− −∫

∴∴∴∴ 2I = 

/2 /2

0 0

log sin2x dx log 2 dx

π π

− +∫ ∫

∴∴∴∴ 2I = I
1
 + I

2

I
1
 = 

/2

0

log sin2x dx

π

− ∫

put 2x = π

     dx =
d

2

π

when x = 
2

π
 , z = π

        x = 0,   z = 0

∴∴∴∴ I
1
 =  

0

1
log sin z dz

2

π

− ∫

∴∴∴∴ I
1
 =

0

1
log sin x dx

2

π

− ∫

∴∴∴∴ I
1
 =

2.
2

0

1
log sin x dx

2

π

− ∫

∴∴∴∴ I
1
=

2.
2

0

1
log sin x dx

2

π

− ∫

∴∴∴∴ I
1
 ( ) ( )

0

1
.2 log sin x dx f 2a x f x

2

π

− − =  ∫ ∵

∴∴∴∴ I
1
 = I             ...(iii)

I
2
 = log 2 

/2

0

dx

π

∫

∴∴∴∴ I
2
 = ( )

/2

0
x log 2

π

∴∴∴∴ I
2
 = log 2

2

π
         .....(iv)

∴∴∴∴ 2I = I + log 2
2

π
(by iii and iv)

∴∴∴∴ I = log 2
2

π

6)

2

0

1
x dx
cos xI
sin x

1
cos x

π

=

+
∫

Ans.

2

0

1
x dx
cos xI
sin x

1
cos x

π

=

+
∫

2

0

x
dx

cos xI
cos x sin x

cos x

π

=
+∫

∴∴∴∴

2

0

x dx
I

sinx cos x

π

=
+∫

Refer as Group F class work (5)

5) ( )2
0

log cos ecx dx
π

∫

I = ( )2
0

log sin x dx
π

−∫

I = ( )2
0

log sin x dx
π

−∫                               ...(i)

Refer as Group F class work (2)

GROUP (G)-HOME WORK PROBLEMS

Q -1)

9 3

3 3
3

12 x
dx

x 12 x

−

+ −
∫

Ans. Let I = 

9 3

3 3
3

12 x
dx

x 12 x

−

+ −
∫                        ...(i)

using ( ) ( )
b b

a a
f x dx f a b x dx= + −∫ ∫

        =
( )

( )

39

33 3

12 12 x
dx

12 x 12 12 x

− −

− + − −
∫

  = 

39

333

x
dx

12 x x− +
∫                           ... (ii)

Adding (i) and (ii)

2I = 

3 39

3 33

x 12 x
dx

x 12 x

+ −

+ + −
∫

∴∴∴∴ 2I = [ ]
9 9

33
1dx x=∫

∴∴∴∴ 2I = 6

∴∴∴∴        I = 3
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2)
( )

( )

2
6

22 2

8 x
dx

x 8 x

−

+ −
∫

Ans. Let I =
( )

( )

2
6

22 2

8 x
dx

x 8 x

−

+ −
∫   ...(i)

        

( )

( ) ( )

2
6

22 2

8 8 x
dx

8 x 8 8 x

− −  
=

− + − −  
∫

∴∴∴∴       
( )

26

22 2

x
I dx

8 x x
=

− +
∫                     ...(ii)

    Adding (i) and (ii)

∴∴∴∴     
( )

( )

2 2
6

22 2

8 x x
2I dx

x 8 x

− +
=

+ −
∫

∴∴∴∴ [ ]
6 6

22
2I 1dx x= =∫

∴∴∴∴ 2I = 4

∴∴∴∴ I = 2

3)

13

3 31

x 5
2I dx

x 5 9 x

+
=

+ + −
∫

Ans. I = 

13

3 31

x 5
2I dx

x 5 9 x

+
=

+ + −
∫                  ...(i)

using ( ) ( )
b b

a a

f x dx a b x dx= + −∫ ∫

33

3 31

9 x
I dx

9 x 5 x

−
=

− + +
∫                        ...(ii)

Adding (i) and (ii)

∴∴∴∴

3 33

3 31

9 x x 5
2I dx

9 x x 5

− + +
=

− + +
∫

∴∴∴∴ [ ]
3 3

11
2I dx x= =∫

∴∴∴∴ 2I = 2

 I = 1

4)

3

6

1
dx

1 tanx

π

π +
∫

Ans. Let I =

3

6

1
dx

1 tanx

π

π +
∫

        

3

6

1
dx

1 sin x/cos x

π

π

=
+

∫

        

3

6

cos x
dx

cos x sin x

π

π

=
+

∫                  ... (i)

( ) ( )
b b

a a

f x dx a b x dx= + −∫ ∫

∴∴∴∴

3

6

cos x
2

I dx

cos x sin x
2 2

π

π

π 
− 

 
=

π π   
− + −   

   

∫

3

6

sin x
I dx

cos x sin x

π

π

=
+

∫                       ... (ii)

Adding (i) and (ii)

∴∴∴∴

3

6

sin x cos x
2I dx

sin x cos x

π

π

+
=

+
∫

∴∴∴∴
[ ]

3

6

3

6

2I dx x

π

π

π

π

= =∫

∴∴∴∴ 2I =
6

π

I = π / 12

5)
3

3
6 2

dx

1 cot x

π

π

+

∫

Ans. I = 
3

3
6 2

dx

1 cot x

π

π

+

∫                                   ...(i)

  
( )

3
3

6 2

dx
dx

1 cos x/sin x

π

π
=

+
∫

∴∴∴∴

3
2

3
3 3

6 2 2

sin x
I dx

sin x cos x

π

π
=

+

∫                   ...(ii)

Adding (i) and (ii)

∴∴∴∴ [ ]
3

6

3

6

2I 1dx x
6

π

π

π

π
π= = =∫
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∴∴∴∴ I = 
12

π

6)

3
3
3 3

6

sin x
dx

sin x cos x

π

π
+

∫

Ans. I = 

3
3
3 3

6

sin x
dx

sin x cos x

π

π
+

∫                       ...(i)

using ( ) ( )
b b

a a

f x dx a b x dx= + −∫ ∫

3

3

6 3 3

sin x
2

dx

sin x cos x
2 2

π

π

π 
− 

 
=

π π   
− + −   

   

∫

∴∴∴∴

3
3
3 3

6

cos x
I dx

cos x sin x

π

π
=

+
∫                      ... (ii)

Adding (i) and (ii)

∴∴∴∴

3 3
3
3 3

6

cos x sin x
2I dx

cos x sin x

π

π

+
=

+
∫

∴∴∴∴ [ ]
3

6

3

6

2I 1dx x

π

π

π

π
= =∫

∴∴∴∴ 2I = π /6

∴∴∴∴ I = 
12

π

7)
7

2

x
dx

x 9 x+ −
∫

Ans. I = 
7

2

x
dx

x 9 x+ −
∫                              ... (i)

  
( )

7

2

9 x
dx

9 x 9 9 x

−
=

− + − −
∫

  
7

2

9 x
dx

9 x x

−
=

− +
∫                            ... (ii)

Adding (i) and (ii)

∴∴∴∴
7

2

9 x x
2I dx

9 x x

− +
=

− +
∫

∴∴∴∴ [ ]
7 7

22
2I 1. dx x= =∫

∴∴∴∴ 2I = 5

∴∴∴∴ I = 5/2

8)
5

2

x
dx

7 x x− +
∫

Ans. I = 
5

2

x
dx

7 x x− +
∫                             ... (i)

I = 
( )

5

2

7 x
dx

7 7 x 7 x

−

− − + −
∫

    
5

2

7 x
dx

x 7 x

−

+ −
∫                             ... (ii)

Adding (i) and (ii)

∴∴∴∴ 2I = 
5

2

7 x x
dx

7 x x

− +

− +
∫

∴∴∴∴ 2I = [ ]
5 5

22
1 dx x=∫

∴∴∴∴ 2I = 3

∴∴∴∴ I = 3/2

GROUP (H)-HOME WORK PROBLEMS

1) ( )
5

2
4x 3 dx+∫

Ans. Let I = ( )
5

2
4x 3 dx+∫

Let f(x) = 4x + 3; a = 2, b = 5

h = 
b a

n

−
= 
5 2

n

−
=
3

n

∴∴∴∴ nh = 3

∴∴∴∴ ( ) ( )
5

2
1

lim f a rh
n

n r

f x dx h
→∞

=

= +∑∫

    = ( )
1

lim f 2 rh
n

n r

h
→∞

=

+∑

                 ( )( )
1

lim 4 2 rh 3
n

n r

h
→∞

=

= + +∑

    ( )
1

lim 11 4rh
n

n r

h
→∞

=

= +∑

                  
2

1 1

lim 11 4
n n

n r r

h h r
→∞

= =

 
= + 

  
∑ ∑

                  
( )2 1

lim 11 4
2n

n n
nh h

→∞

+ 
= + × 
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( ) 2 2

1
1

lim 11 3 4
2n

n
h n

→∞

  
+  

  = + ×
 
  

                ( )
( )2 1 0

33 4 3
2

+ 
= + × 
 

                ( )33 2 9= +

                = 33 + 18

                = 51

2) ( )
3

0
2x 3 dx+∫

Ans. Let, I = ( )
3

0
2x 3 dx+∫

Let f(x) = 2x + 3, a = 0, b = 3

b a

n
h

−
=  =

3 0

n

−

∴∴∴∴ nh = 3

∴∴∴∴ ( ) ( )
3

0
1

f x dx lim f a + rh
n

n
r

h
→∞

=

= ∑∫

                          ( )
1

lim f rh
n

n
r

h
→∞

=

= ∑          [ ]a 0=∵

                ( )( )
1

lim 2 rh 3
n

n
r

h
→∞

=

= +∑

                ( )2

1

lim 2rh 3h
n

n
r

→∞
=

= +∑

                          

n n
2

r 1 r 1

lim 2h r 3h 1
n→∞

= =

 
= + 

  
∑ ∑

                             
( )2

1

1
lim 2h 3h n

2

n

n
r

n n

→∞
=

+ 
= × + × 

 
∑

              

( )2 2 12h n 1
n

lim 3nh
2n→∞

 × +
 = +
 
  

                
( ) ( )

( )
2 2

2 3 1 0
3 3

2

× +
= +

                 = 9 + 9

                 = 18

3) ( )
1

0
2x 3 dx+∫

Ans. Let, I = ( )
1

0
2x 3 dx+∫

f(x) = 2x + 3, a = 0, b = 1

∴∴∴∴ ( )
1

0
1

1
f x dx lim f

n

n
r

r

n n→∞
=

 
=  

 
∑∫

                
1

1 r
lim 2 3

n

n

n
r

n→∞
=

   
= +   

    
∑

   
1

1 2
lim 3

n

n
r

r

n n→∞
=

  
 = + 
    

∑

               2
1 1

2 3
lim 1

n n

n
r r

r
nn→∞

= =

 
= + 

  
∑ ∑

  
( )

2

n n 12 3
lim n

2 nnn→∞

+ 
= × + × 

 

  

( )2

2

1n 12
lim 3

2nn

n

→∞

 +
 = × +
 
  

  
( )2 1 0

3
2

+
= +

  = 1 + 3

  = 4

4) ( )
2

0
3x 5 dx+∫

Ans. Let,I = ( )
2

0
3x 5 dx+∫

Let f(x) = 3x + 5, a = 0, b = 2

∴∴∴∴
b a

h
n

−
= = 

2 0

n

−
 = 
2

n

∴∴∴∴ nh = 2

∴∴∴∴ ( ) ( )
2

0
1

f x dx lim hf a rh
n

n
r

→∞
=

= +∑∫

  ( )
1

lim hf rh
n

n
r

→∞
=

= ∑           [ ]a 0=∵

  ( )( )
1

lim h 3 rh 5
n

n
r

→∞
=

= +∑

              

n
2

1 r 1

lim 3h r 5h 1
n

n
r

→∞
= =

 
= + 

  
∑ ∑

              
( )2 n n 1

lim 3h 5hn
2n→∞

+ 
= × + 
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( )2 2 13h n 1
lim 5hn

2n

n

→∞

 × +
 = +
 
  

               
( ) ( )

( )
2

3 2 1 0
5 2

2

+
= +

             = 6 + 10

 = 16

5) ( )
2 2

0
2x 5 dx+∫

Ans. Let I = ( )
2 2

0
2x 5 dx+∫

Let f(x) = 2x2 + 5, a = 0, b = 2

∴∴∴∴
b a

h
n

−
=  = 

2 0

n

−
 = 
2

n

∴∴∴∴ n h = 2

∴∴∴∴ ( ) ( )
2

0
1

f x dx lim hf a rh
n

n
r

→∞
=

= +∑∫

                ( )
1

lim hf rh
n

n
r

→∞
=

= ∑              [ ]a 0=∵

   ( )( )2

1

lim h 2 rh 5
n

n
r

→∞
=

= +∑

   ( )3 2

1

lim 2h r 5h
n

n
r

→∞
=

= +∑

   

n n
3 2

1 r 1 r 1

lim 2h r 5h 1
n

n
r

→∞
= = =

 
= + 

  
∑ ∑ ∑

              
( ) ( )3 n n 1 2n 1

lim 2h 5hn
6n→∞

+ + 
= × + 

 

        

( ) ( )
( )

3 3 1 12h n 1 2
n

lim 5 2
6n

n

→∞

 × + +
 = +
 
  

( ) ( ) ( )
3

2 2 1 0 2 0
10

6

+ +
= +

32
10

6
= +

= 
46

3

6) ( )
2 2

0
3x 5 dx+∫

Ans. Let, I = ( )
2 2

0
3x 5 dx+∫

 let f(x) = 3x2 + 5, a = 0, b = 2

∴∴∴∴ h = 
b a

n

−
 = 
2 0

n

−
 =
2

n

∴∴∴∴ nh = 2

( ) ( )
2

0
1

f x dx lim hf a rh
n

n
r

→∞
=

= +∑∫

                ( )
1

lim hf rh
n

n
r

→∞
=

= ∑ [ ]a 0=∵

              ( )( )2

1

lim h 3 rh 5
n

n
r

→∞
=

= +∑

   ( )2 3

1

lim 3r h 5h
n

n
r

→∞
=

= +∑

              

n
3 2

1 1 r=1

lim 3h 5h 1
n n

n
r r

r

→∞
= =

 
= + 

  
∑ ∑ ∑

              
( ) ( )3 n n 1 2n 1

lim 3h 5h n
6n→∞

+ + 
= × + × 

 

       

( ) ( )3 3 1 13h n 1 2
lim 5nh

6n

n n

→∞

 × + +
 = +
 
  

               
( ) ( ) ( )

( )
3

3 2 1 0 2 0
5 2

6

+ +
= +

               = 8 + 10

   = 18


