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              NCERT Solutions for Class-XII Math 
                          
                                                         Chapter-7 
                         Exercise- Miscellaneous 

NCERT Maths Class 12 
 

1.  

1. Given:  

 Let  

Using partial differentiation: 

let  

  

  

⇒ 1 = A – Ax2 + Bx – Bx2 + Cx + Cx2 
⇒  1 = A + (B+C)x + (-A-B+C)x2  
Equating the coefficients of x, x2 and constant value. We get: 
(a)  A = 1 
(b)  B+C = 0 ⇒ B = -C 
(c) -A –B +C =0 
⇒ -1 – (-C) +C = 0 
⇒ 2C = 1 ⇒ C = ½  
So, B = -1/2   
Put these values in equation (1) 
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2.  

2.   

  

  

  

  

  

 

1 1log x log 1 x log 1 x
2 2

= - + + -

( ) ( )
1 1
2 2log x log 1 x log 1 x= - + + -

( ) ( )
1 1
2 2

xlog C
1 x 1 x

= +
+ -

( )( )

1
2 2

1
2

(x )log C
1 x 1 x

= +
+ -

( )

1
2 2

1
2 2

(x )log C
1 x

= +

-

1
2 2

2
xlog C
1 x
æ ö

= +ç ÷
-è ø

2

2
1 xI log C
2 1 x

Þ = +
-

1
+ + +x a x b
1 1 + - +

= ´
+ + + + + + + - +

x a x b
x a x b x a x b x a x b

( ) ( )
+ - +

=
+ - +
x a x b
x a x b

( )+ - +
=

-

x a x b

a b

( )1 1
Þ ò = ò + - +

-+ - +
dx x a x b dx

a bx a x b

( )

3 3
2 21 ( ) ( )

3 3
2 2

é ù
ê ú+ +

= -ê ú- ê ú
ë û

x a x b
a b

( )

3 3
2 22 ( ) ( ) C

3
é ù

= + - + +ê ú
- ê úë û

x a x b
a b



 
 
 
 
 

                                            
 
 
 
 

3 

3 

3.  

3. Given:  

let  

put  

  

  

  

  

  

  

  

  

 

4.  

4.   

Multiplying and dividing by , we obtain 

2

1 [ : ]=
-

aHint Putx
tx ax x

2

1

x ax x-

2

1 I
x ax x

=
-

2
a a x dx dt
t t

= Þ = -

22 2

1 1 a dx . dt
tx ax x a a.a a

t t t

Þ ò = ò -
- æ ö- ç ÷

è ø

2

1 1. dt
at 1 1

t t

-
= ò

æ ö- ç ÷
è ø

22

1 1 dt
a t t

t t

= - ò
æ ö- ç ÷
è ø

1 1 dt
a t 1

= - ò
-

( )
1
2

1 t 1 dt
a

-= - ò -

( )t 11 C1a
2

é ù
-ê ú

= - +ê ú
ê ú
ë û

2 a a1 C                   because,  t
a x x
é ùæ ö= - - + =ê úç ÷
è øê úë û

2 a xI C
a x
é ù-æ öÞ = - +ê úç ÷
è øê úë û

3
2 4 4

1

( 1)+x x

( )
3

2 4 4

1

1+x x
3-x



 
 
 
 
 

                                            
 
 
 
 

4 

4 

  

  

  

  

Let  

  

  

  

  

  

 

5.  

5. Given:  

or we can write it as,  
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Let x = t6 ⇒ dx = 6t5dt 

  

  

After division we get,  

  

  

  

  

  

  

 

6.  

6.   

  

  
Equating the coefficients of , and constant term, we obtain 

  
  

  
On solving these equations, we obtain 
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From equation (1), we obtain 

  

  

  

  

  

  

 

7.  

7. Given:  

  

Let x – a = t ⇒ x = t + a ⇒ dx = dt 

  

As, { sin (A+B) = sin A cos B + cos A sin B} 
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8.  

8.   

  
  

  

  

 

9.  

9. Given:  

  

Put sin x = t ⇒ cos x dx = dt 

  

  

  

  

 

10.  

10.   
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11.  

11. Given:  

  

Multiply and divide by sin (a-b), we get 

  

  

  

As,{ sin (A-B) = sin A cos B - cos A sin B} 
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12.  

12.   
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14.  

14. Given:  

  

Using partial differentiation: 

  

  

⇒1 = (Ax + B)(x2 + 4)+(Cx + D)(x2 + 1) 
⇒ 1 = Ax3 +4Ax+ Bx2 + 4B+ Cx3 + Cx + Dx2 + D  
⇒ 1 = (A+C)x3 +(B+D)x2 +(4A+C)x + (4B+D) 
Equating the coefficients of x, x2, x3 and constant value. We get: 
(a)  A + C = 0 ⇒ C = -A 
(b)  B + D = 0 ⇒ B = -D 
(c) 4A + C =0 ⇒ 4A = -C ⇒ 4A = A ⇒ 3A = 0 ⇒ A = 0 ⇒ C = 0 
(d) 4B + D = 1 ⇒ 4B – B = 1 ⇒ B = 1/3 ⇒ D = -1/3 
Put these values in equation (1) 
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15.  
15.  

Let cos x = t Þ – sin x dx = dt 
  

  

  

  

 
16.  

16. Given:  

Let  

  

  

Let x4 = t ⇒ 4x3 dx = dt ⇒ x3 dx = dt/4 
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17.  

Let  
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18.  

18. Given:  

  

As,{ sin (A+B) = sin A cos B + cos A sin B} 
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It is known that,  
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From equation (1), we obtain 
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let  

Let x= cos2θ ⇒ dx = -2sinθ cosθ dθ  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

1 x I
1 x
-

=
+

1x cosθor θ cos x-Þ = =

( )
2

2

1 cos θI 2sinθcosθ dθ 
1 cos θ

-
Þ = ò -

+

( )1 cosθ 2sinθcosθ dθ 
1 cosθ
-

= ò -
+

( )
2

2

θ2sin
2 2sinθcosθ dθ
θ2cos
2

æ ö
ç ÷
è ø= ò -
æ ö
ç ÷
è ø

2

2

θsin
θ θ2 2sin 2 cos2 dθ

θ 2 2cos
2

æ ö
ç ÷ æ öè ø= ò - ç ÷æ ö è ø
ç ÷
è ø

( ) 2

θsin θ θ θ2 . 2 . 2sin cos . 2cos 1 dθθ 2 2 2cos
2

æ öæ ö æ ö= ò - -ç ÷ç ÷ ç ÷
è ø è øè ø

2 21 x θ θ dx 4. sin 2cos 1 dθ
2 21 x

é ùæ ö- æ ö æ öÞ ò = ò - -ç ÷ç ÷ ç ÷ê ú+ è ø è øë ûè ø

2 2 2θ θ θ4. 2.sin cos sin dθ
2 2 2

ì üé ùæ ö æ ö æ ö= ò - -í ýç ÷ ç ÷ ç ÷ê úè ø è ø è øë ûî þ
2

2θ θ θ2. 2sin cos dθ 4 sin dθ
2 2 2

æ ö æ ö= ò - + òç ÷ ç ÷
è ø è ø

2 2 θ2. sin θdθ 4 sin dθ
2

æ ö= - ò + ò ç ÷
è ø

1 cos2θ 1 cosθ2. dθ 4 dθ
2 2

- -
= - ò + ò

θ sin 2θ θ sinθ2 4 C
2 4 2 2
é ù é ù= - - + - +ê ú ê úë û ë û
sin 2θθ 2θ 2sinθ C
2

= - + + - +

2.sinθ.cosθθ 2sinθ C
2

= + - +
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21.  

21.  

  

  

  

  

  

  

  
 

22.  

22. Given:  

Let  

Using partial differentiation: 

let  

  

  

2
22. 1 cos θ.cosθθ 2 1 cos θ C

2
-

= + - - +

1cos x 1 x. x 2 1 x C-= + - - - +

( )1cos x x 1 x 2 1 x C-= + - - - +

1 2I cos x x x 2 1 x C-Þ = + - - - +

2 sin 2
1 2
+
+

xx e
cos x
2 sin2
1 cos2
+æ ö= ò ç ÷+è ø

xxI e
x

2
2 2sin cos
2cos

+æ ö= ò ç ÷
è ø

xx x e
x

2
1 sin cos
cos

+æ ö= ò ç ÷
è ø

xx x e
x

( )2sec tan= ò + xx x e

( ) ( ) 2Let tan sec= ¢Þ =f x x f x x

( ) ( )(\ = ò + ¢ ùû
xI f x f x e dx

( ) C= +xe f x

tan C= +xe x

2

2
1

( 1) ( 2)
+ +

+ +
x x
x x

( ) ( )

2

2
x x 1
x 1 x 2

+ +

+ +

( ) ( )

2

2
x x 1 I  

x 1 x 2
+ +

=
+ +

( ) ( ) ( ) ( ) ( )
2

2 2
x x 1 A B C    1

x 1 x 2x 1 x 2 x 1
+ +

= + + …
+ ++ + +

( ) ( )
( )( ) ( ) ( )

( ) ( )

22

2 2

A x 1 x 2 B x 2 C x 1x x 1
x 1 x 2 x 1 x 2

+ + + + + ++ +
Þ =

+ + + +

( ) ( )
( ) ( ) ( )

( ) ( )

2 22

2 2

A x 3x 2 B x 2 C x 2x 1x x 1
x 1 x 2 x 1 x 2

+ + + + + + ++ +
Þ =

+ + + +
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17 

⇒ x2 + x + 1 = Ax2 + 3Ax + 2A + Bx +2B + Cx2 + 2Cx + C 
⇒  x2 + x + 1 = (2A+2B+C) + (3A+B+2C)x + (A+C)x2  
Equating the coefficients of x, x2 and constant value. We get: 
(a)  A + C = 1 
(b)  3A + B + 2C = 1  
( c) 2A+2B+C =1 
After solving we get: 
A=-2, B=1 and C=3 

  

  

  

  

  

  

 

23.  

23.  

Let  

 

 

24.  

( ) ( ) ( ) ( )
2

2 2
x x 1 2 1 3

x 1 x 2x 1 x 2 x 1
+ + -

Þ = + +
+ ++ + +

( ) ( ) ( ) ( )
2

2 2
x x 1 2 1 3 dx dx 

x 1 x 2x 1 x 2 x 1

æ ö+ + -ç ÷Þ ò = ò + +
ç ÷+ ++ + +è ø

( ) ( )2
1 1 12. dx dx 3. dx
x 1 x 2x 1

æ ö æ öæ ö ç ÷= - ò + ò + ò ç ÷ç ÷ ç ÷ç ÷+ +è ø + è øè ø

( )( ) ( )
21 12. dx x 1 dx 3. dx

x 1 x 2
- æ öæ ö= - ò + ò + + ò ç ÷ç ÷ ç ÷+ +è ø è ø

( )
( )

1x 1
2log x 1 3log x 1 C

1

-æ ö+
ç ÷= - + + + + +
ç ÷-è ø

( )
12log x 1 3log x 1 C
x 1

= - + - + + +
+

1 1tan
1

- -
+
x
x

1 1tan
1

- -
=

+
xI dx
x

cos sin= qÞ = - q qx dx d

( )1 1 costan sin
1 cos

- - q
= ò - q q

+ q
I d 1tan tan sin

2
- q

= - ò × q qd 1 sin
2

= - òq × q qd

( ) ( )1 cos 1 cos
2
é ù= - q × - q - ò × - q që ûd [ ]1 cos sin

2
= - -q q + q

1 1cos sin
2 2

= + q q - q

1 21 1cos 1
2 2

-= × - - +x x x C 1 21cos 1 C
2 2

-= - - +
x x x ( )1 21 cos 1 C

2
-= - - +x x x

( )2 2

4

x 1 log x 1 2logx

x

é ù+ + -ë û
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24. Given:  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

( )2 2

4

x 1 log x 1 2logx

x

é ù+ + -ë û

( )2 2

4

x 1 log x 1 2log x
let I

x

é ù+ + -ë û=

( )
2

2 2
4

x 1 log x 1 log x
x
+ é ù= + -ë û

2 2

3 2 2
1 x 1 x 1log
x x x

é ùæ ö+ +
= ê úç ÷

ê úè øë û

3 2 2
1 1 11 log 1
x x x

é ùæ ö= + +ç ÷ê úè øë û

2 3
1 2now let1 t  dx dt
x x

+ = Þ - =

( )2 2

4 3 2 2

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

é ù+ + - é ùæ öë ûÞ ò = ò + +ç ÷ê úè øë û

( )1 . t log t dt
2

= ò - é ùë û

{ }dubecause,  u.vdx u. vdx . vdx  dx 
dx

ò = ò - ò ò

( ) { }1 1 d. t log t dt  log t. tdt log t. tdt  dt
2 2 dt

é ù= ò - é ù = - ò - ò òë û ê úë û

3 3
2 21 t 1 tlog t. . dt3 32 t
2 2

é ùì ü
ê úï ï

= - - òê úí ý
ê úï ï
ê úî þë û

3 13 2
21 2 tt log t dt32 3

2

-é ùì ü
ê úï ï

= - - òê úí ý
ê úï ï
ê úî þë û

3 1
2 21 2 2t log t t dt

2 3 3
é ù

= - - òê ú
ê úë û

3
3 2
21 2 2 tt log t . 32 3 3

2

é ù
ê ú

= - -ê ú
ê ú
ë û

3 3
2 21 2 1 2 2. t log t . . .t

2 3 2 3 3
é ù

= - +ê ú
ê úë û
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25.  

25.  

Let  

 

 

 

26.  

26. Given:   

  

  

  

Now let tan2x = t ⇒ 2 tan x sec2x dx = dt 
And when x=0 then t=0 and when x=π /4 then t=1 

3
21 2t log t

3 3
é ù= - -ê úë û

3
2

2 2
1 1 1 2I 1 log 1 C
3 3x x

é ùæ ö æ öÞ = - + + - +ç ÷ ç ÷ê úè ø è øë û

2

1 sin
1 cos

p

p

-æ ö
ç ÷-è øò x xe dx

x

2

1 sin
1 cos

p
p

-æ ö= ò ç ÷-è ø
x xI e dx

x

2
2

1 2sin cos
2 2

2sin
2

p
p

æ öö- ÷ç ÷øç ÷= ò
ç ÷
ç ÷
è ø

x

x x

e dxx

2

2

cosec
2 cot

2 2
p
p

æ ö
ç ÷

= ò -ç ÷
ç ÷
è ø

x

x
xe dx ( ) cot

2
= -

xf x

21'( ) cos
2 2

æ öÞ = - -ç ÷
è ø

xf x ec 21 cosec
2 2

=
x

( ) ( )(
2

p
p

\ = ò + ùû¢xI e f x f x dx ( )
2
pé ù= ×ë û
xxe f x dx

2

cot
2 p

é ù= - ×ê úë û

x
x xe 2cot cot

2 4

p
pé ùp p

= - ´ - ´ê ú
ê úë û
e e

20 1
p

pé ù
= - ´ - ´ê ú

ê úë û
e e 2

p

= e

4

4 4
0

sin cos
cos sin

p

+ò
x x dx
x x

π
4

4 40

sin xcosx  dx
cos x sin x+ò

π
4

4 40

sin xcosxlet,  I   dx
cos x sin x

=
+ò

π
4

40
4

4

sin x cos x  dx
sin xcos x 1
cos x

=
æ ö
+ç ÷

è ø

ò

( )
π 2
4

40

tan xsec x  dx
1 tan x

=
+ò
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27.  

27. Let  

  (1) 

Consider,  

Let  

When  and when  

ð  

ð  

ð  

ð  

Therefore, from (1), we obtain 

( ) ( )
π 2 1
4

4 20 0

tan xsec x 1 dtI  dx  
21 tan x 1 t

æ öÞ = = ç ÷
è ø+ +ò ò

11
0

1I tan t
2

-é ùÞ = ë û

1 11 tan 1 tan 0
2

- -é ù= -ë û

1 πI .
2 4

Þ =

πI
8

Þ =

2 2

2 2
0

cos
cos 4sin

p

+ò
xdx

x x
2

2
2 20

cos
cos 4sin

p

= ò
+
xI dx

x x

( )
2

2
2 20

cos
cos 4 1 cos

p

Þ = ò
+ -

xI dx
x x

2
2

2 20

cos
cos 4 4cos

p

Þ = ò
+ -

xI dx
x x

2
2

20

1 4 3cos 4
3 4 3cos

p- - -
Þ = ò

-
xI dx
x

2
2 2

2 20 0

1 4 3cos 1 4
3 34 3cos 4 3cos

p p- -
Þ = ò + ò

- -
xI dx dx
x x

2
22

20 1

1 1 4sec1
3 3 4sec 3

p-
Þ = ò + ò

-
xI dx dx
x

( )
2

2 2
20 0

1 1 4sec[ ]
3 3 4 1 tan 3

p p-
Þ = + ò

+ -

xI x dx
x

2
2

20

2 2sec
6 3 1 4tan

pp
Þ = - + ò

+
xI dx
x

2

20

2sec
1 4tan

pò
+

x dx
x
22tan 2sec= Þ =x t xdx dt

0, 0= =x t ,
2
p

= =¥x t

2
2

2 20 0

2sec
1 4tan 1

p
¥

Þ =
+ +ò ò

x dtdx
x t

1
0

tan
¥-é ù= ë ût

( ) ( )1 1tan tan 0- -é ù= ¥ -ë û

2
p

=
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28.  

28. Given:   

  

  

  

  

  

Now let sin x – cos x = t ⇒( cos x + sin x )dx = dt 

  

  

  

  

i.e. f(x) = f(-x) 
so, f(x) is an even function. 
It is also known that if f(x) is an even function then, 

  

2
6 3 2 3 6 6
p p p p pé ù= - + = - =ê úë û

I

3

6

sin cos
in 2

p

p

+
ò

x xdx
s x

π
3
π
6

sin x cos x  dx
sin2x
+

ò
π
3
π
6

sin x cos xlet,  I  dx
sin2x
+

= ò

( )

π
3
π
6

sin x cos x  dx
sin2x
+

=
- -ò

( )

π
3
π
6

sin x cos x  dx  
1 1 2sin x cos x

+
=

- - + -ò

( )
π
3
π 2 2
6

sin x cos x  dx
1 sin x cos x 2sin x cos x

+
=

- + -
ò

( )
π
3
π 2
6

sin x cos x  dx
(1 sin x cos x)

+
=

- -
ò

π 1 3 1 3 π 3 1 3 1when x t and when x t
6 2 2 2 3 2 2 2

- -
= Þ = - = = Þ = - =

( ) ( )
π 3 1
3 2
π 1 32 2
6 2

sin x cos x 1 dx  dt
(1 sin x cos x) (1 t)

-

-

+
Þ =

- - -
ò ò

( )
3 1
2

3 1 2
2

1  dt
(1 t)

-

æ ö-
-ç ÷ç ÷
è ø

=
-

ò

( )
( )

( )
( ) ( )

( )
2 2 2

1 1 1let f x and f x f x
(1 t) (1 t) (1 t)

= - = = =
- - - -

( ) ( ){ }a a

a 0
 f x dx 2 f x dx
-

=ò ò
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29.  

29. Let  

 

 

30.  

30. Given:   

  

  

Now let sin x – cos x = t ⇒( cos x + sin x )dx = dt 
⇒ (sin x – cos x)2 = t2 

⇒ sin2x + cos2x- 2 sin x cos x = t2 

⇒ 1- 2 sin x cos x = t2 

⇒ 1- t2 =2 sin x cos x 

And when x=0 then t=-1 and when x=π /4 then t=0 

  

( )
3 1
2

0 2

1I 2.  dt
(1 t)

-

Þ =
-

ò
3 1

1 2
0

I 2.sin t
-

-é ùÞ = ë û

1 3 1I 2.sin
2

- æ ö-
Þ = ç ÷ç ÷

è ø

1

0 1+ -ò
dx
x x

1
0 1

= ò
+ -
dxI
x x

( )
( )
( )

1
0

11
1 1

+ +
= ò ´

+ - + +

x x
I dx

x x x x
1
0

1
1
+ +

= ò
+ -
x x dx
x x

1 1
0 0
1= ò + + òxdx xdx

1 13 3
2 2

0 0

2 2(1 ) ( )
3 3
é ù é ù

= + +ê ú ê ú
ê ú ê úë û ë û

x x [ ]
23

22 2(2) 1 1
3 3
é ù

= - +ê ú
ê úë û

3
22 (2)

3
=

2 2 2
3
×

=
4 2
3

=

4

0

sin cos
9 16sin 2

p

+
+ò
x xdx

x
π
4
0

sin x cos x  dx
9 16sin 2x

+
+ò

π
4
0

sin x cos xlet,  I   dx
9 16sin 2x

+
=

+ò

( )

π
4
0

sin x cos x  dx
9 16 2sin x cos x

+
=

+ò

( ) ( )( ) ( )
π 2 0
4

4 20 1

tan xsec x 1I  dx  dt
1 tan x 9 16 1 t-

Þ = =
+ + -ò ò
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31.  

31. Let  

Also, let  

When  and when  

      (1) 

Consider  

 

( ) ( )
0

21

1  dt
9 16 16t-

=
+ -ò

( ) ( )
0

21

1  dt
25 16t-

=
-ò

( ) ( )( ) ( )
0

2 21

1  dt
5 4t-

=
-

ò

( )

0

1

1 1 5 4tlog C
4 2 5 5 4t

-

é ù+
= +ê ú

-ê úë û

( )
( )

5 4 11 5 0log log C
40 5 0 5 4 1
é ù+ -+

= - +ê ú
- - -ê úë û

1 1log 1 log C
40 9

é ù
= - +ê ú

ë û

1 1log C140
9

é ù
ê ú

= +ê ú
ê ú
ê úë û

1 log 9 C
40
é ù= +ë û

1 log9
40

=

2
1

0

sin 2 tan (sin )

p

-ò x x dx

( ) ( )1 12 2
0 0
sin2 tan sin 2sin cos tan sin

p p
- -= ò = òI x x dx x x x dx

sin cos= Þ =x t xdx dt

0, 0= =x t , 1
2
p

= =x t

( )1 1
0

2 tan-Þ = òI t t dt

( )1 1 1tan tan  tan  - - -ì üò × = × ò - ò òí ý
î þ

dt tdt t t dt t t dt dt
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2 2
1

2
1tan

2 21
-= × - ò ×

+
t tt dt

t

2 1 2

2
tan 1 1 1
2 2 1

- + -
= - ò

+
t t t dt

t

2 1

2
tan 1 1 11
2 2 2 1

-
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+

t t dt dt
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From equation (1), we obtain 

  

 

32.  

32. Given:   

  

  

 

  

  

  

  

 
Adding (1) and (2), we get  

  

  

  

  

2 1
1tan 1 1 tan

2 2 2

-
-= - × +

t t t t
12 1

1 1 1
0

0

tan 1tan  tan
2 2 2

-
- -é ù×

Þ ò × = - +ê ú
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t t tt t dt t 1 1
2 4 4
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1 11
2 2 4 2
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12 1

4 2 2
p pé ù= - = -ê úë û

I

0
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sec tan

p

+ò
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π

0
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( )
π

0
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0 0
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π

0
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0
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-
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33.  

33.  

  

         (1) 

where, , and  

  

  

  

  

( )π

0

1 1 sin x
π.  dx

(1 sin x)
- + +

=
+ò

( )π π

0 0

1 (1 sin x)π.  dx π.  dx
(1 sin x) (1 sin x)

- +
= +

+ +ò ò
( )π π

0 0

1 (1 sin x)π. dx π. 1. dx
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- -
= ´ +
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π π

20 0
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-
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-ò ò
( )π π
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2I π.  dx π. 1. dx
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-
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2 20 0
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0 02I π. tan x secx xÞ = - - +
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1
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       (2) 

  

  

  

  

  

         (3) 

  

  

  

  

  

  

From equations (1), (2), (3), and (4), we obtain  

  

 

34.  

34. Given:  

  

  

Using partial differentiation: 

1

1 98 4 1
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( 3 3\ = - + -ò òI x dx x dx

3 42 2

3
1 3

3 3
2 2

é ù é ù
Þ = - + -ê ú ê ú

ë û ë û

x xI x x

3

9 1 99 3 8 12 9
2 2 2

é ù é ùÞ = - - + + - - +ê ú ê úë û ë û
I

[ ]
3

1 56 4
2 2
é ùÞ = - + =ê úë û

I

9 5 5 19
2 2 2 2

= + + =I

3

2
1

2 2log
3 3( 1)

= +
+ò

dx
x x

( )( )
3

21

dx
x x 1+ò

( )( )
3

21

dx 2 2 To Prove :  log
3 3x x 1

= +
+ò

( )( )2

dxLet I  
x x 1

=
+
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⇒ 1 =  Ax2 +Ax+ B+Bx+ Cx2  
⇒ 1 = B + (A+B)x + (A+C)x2  
Equating the coefficients of x, x2 and constant value. We get: 
(a)  B = 1 
(b)  A + B = 0 ⇒ A = -B ⇒ A = -1 
(c) A + C =0 ⇒ C = -A ⇒ C = 1 
Put these values in equation (1) 

  

  

  

  

  

  

  

  

  

⇒ L.H.S = R.H.S 
Hence proved. 
 

( )( )
( )22

1 A B Clet    1
x x 1xx x 1

= + + …
++

( )( )
( )( ) ( ) ( )

( )( )
2

2 2

A x x 1 B x 1 C x1
x x 1 x 1 x

+ + + +
Þ =

+ +

( ) ( )2 21 A x x Bx B CxÞ = + + + +

( )( ) 22

1 A B C  
x x 1xx x 1

Þ = + +
++

( )( ) 22

1 1 1 1
x x 1xx x 1
-

Þ = + +
++

( )( ) ( ) ( )2 2

1 1 1 1 dx dx dx dx 
x x 1x x 1 x

Þ ò = ò- + ò + ò
++

( )( )
3 31

2 11

1 dx log x x log x 1
x x 1

-é ùÞ = - - + +ë û+ò

( )( )

3
3

21
1

1 1 x 1 dx log  
x xx x 1

é ù+
Þ = - +ê ú+ ë ûò

1 3 1 1 1 1log log
3 3 1 1

é ùæ ö+ +
= - + - - +ê úç ÷

è øë û

1 4 2log 1 log
3 3 1

é ùæ ö
= - + + -ê úç ÷

è øë û

1 4 11 log
3 3 2

é ù
= - + + ´ê ú
ë û

2 2I log
3 3
é ù

Þ = +ê ú
ë û
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35.  

35. Let  Integrating by parts, we obtain 

  

  

  

  
  

Hence, the given result is proved. 
 

36.  

36. Given:  

  

  

As we can see f(x) =x17 .cos4x and f(-x) = (-x)17 .cos4(-x) = -x17 .cos4x  
i.e. f(x) = -f(-x) 
so, it is an odd function. 
It is also known that if f(x) is an odd function then, 

  

  

Hence proved. 
 

37.  

37.   

  

1

0

1=ò xxe dx

1
0

= ò xI xe dx

( )
1 1

0 0
 ì üæ ö= - òí ýç ÷

è øî þò òx xdI x e dx x e dx dx
dx

11

0 0
é ù= -ë û òx xxe e dx

1 1

0 0
é ù é ù= -ë û ë û

x xxe e

1= - +e e
1=

1
17 4

1

cos 0
-

=ò x xdx

1 17 4

1
x .cos xdx

-ò
1 17 4

1
 To Prove : x .cos xdx 0

-
=ò

1 17 4

1
Let I  x .cos xdx

-
= ò

( ){ }a

a
 f x dx 0
-

=ò
1 17 4

1
I x .cos xdx 0

-
Þ = =ò

2
3

0

2sin
3

p

=ò xdx

2 3

0
Let sin= òI xdx

22
0
sin sin
p

= ×òI x xdx



 
 
 
 
 

                                            
 
 
 
 

29 

29 

  

  

  

  

Hence, the given result is proved. 
 

38.  

38. Given:  

  

  

  

  

  

  

First solve for I1: 

  

Let tan x = t ⇒ sec2 x dx = dt  
When x=0 then t= 0 and when x = π /2 then t = 1 

   

  

Put in equ. (2) 

( )22
0
1 cos sin

p

= -ò x xdx

22 2
0 0
sin cos sin
p p

= - ×ò òxdx x xdx

3 2
2
0

0

cos[ cos ]
3

p
p é ù

= - + ê ú
ë û

xx

[ ]1 1 21 1 1
3 3 3

= + - = - =

4
3

0

2 tan 1 log2

p

= -ò xdx

π
34

0
2tan xdxò

π
34

0
 To Prove :  2tan xdx 1 log2= -ò

( )
π

34
0

Let I  2tan xdx  1= …ò
π

24
0

 2.tan x.tan xdx= ò
π

24
0

 2. tan x.(sec x 1)dx= -ò
π π

24 4
0 0

I  2 tan xdx tan x.sec xdx
ì üï ïÞ = - +í ý
ï ïî þ
ò ò

[ ] ( )π/4
0 1 

I 2logsecx 2.I   2Þ = - + …

π
24

1 0
I tan x.sec xdxÞ = ò

1

1 0
I t.dtÞ = ò

12

0

t 
2

é ù
= ê ú
ë û

1

1I
2

Þ =
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L.H.S = R.H.S 
Hence Proved. 
 

39.  

39. Let   

  

Integrating by parts, we obtain  

  

Let  

When  and when  

  

  

  

  

Hence, the given result is proved. 
 

40. Evaluate  as a limit of a sum. 

[ ]π/40
1I 2logcos x 2.   
2

Þ = +

πI 2 log cos logcos0 1  
4

ì üÞ = - +í ý
î þ

1I 2 log log1 1
2

ì üÞ = - +í ý
î þ

( )
2

21I log log 1 1
2

ì üæ öï ïÞ = - +í ýç ÷
è øï ïî þ

I 1 log2 log1 Þ = - +
I 1 log2Þ = -

1
1

0

sin 1
2

- p
= -ò xdx

1 1
0
sin-= òI xdx

1 1
1
sin 1-Þ = ò × ×I x dx

11 1
00 2

1sin
1

-é ù= × - ò ×ë û -
I x x xdx

x
( )11 1

00 2

21sin
2 1

- -
é ù= + òë û -

x
x x dx

x
21 2- = Þ- =x t xdx dt

0, 1= =x t 1, 0= =x t
011

0

1sin
2

-é ù= +ë û ò
dt dtI x x
t t

11 0
10

1sin [2 ]
2

-é ù= +ë ûx x t

( )1sin 1 1- é ù= + -ë û

1
2
p

= -

1
2 3

0

-ò xe dx
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40. Given:  

  

  

  

Here, a=0, b=1, and f(x)=e2-3x and h = 1/n 

  

  

  

  

  

  

  

  

  

1 2 3x

0
e dx-ò

1 2 3x

0
Let I  e dx-= ò

( ) ( ) ( ) ( ) ( )( )
b

a n

1because,  f x dx b a lim f a f a h f a n 1 h
n®¥
é ù= - + + +…+ + -ë ûò
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n
-

=

( ) ( ) ( ) ( ) ( )( )
1 2 3x

0 n

1e dx 1 0 lim f 0 f 0 h f 0 2h f 0 n 1 h
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-

®¥
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( ) ( ) ( )2 3 2h 2 3 n 1 h2 2 3h

n

11 lim e e e e
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- - --

®¥
é ù= + + +…+ë û

( )3 n 1 h2 2 3h 2 6h 2

n

1lim e e .e e .e e .e
n

- --

®¥
é ù= + + + …+ë û

( ){ }3 n 1 h2 3h 6h

n

1lim e 1 e e .e
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- --

®¥
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ë û

( )
( )

n3h
2

3hn

1 e1lim e
n 1 e

-

-®¥

é ùì ü-ï ïê ú= í ýê ú-ï ïê úî þë û
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n

2
3n
n

1 e
1 1lim e                as,  h
n n

1 e

-

®¥ -

é ùì üæ öê úï ï- ç ÷ç ÷ê úï ïï ïè ø= =ê úí ý
æ öê úï ï- ç ÷ê úï ïç ÷
è øê úï ïî þë û

( )32
3n
n

e 11lim e
n

e 1

-

®¥ -

é ùì ü
ê úï ï

-ê úï ï
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3
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41.  is equal to 

(A)    (B)  

(C)  (D)  

41. Let  

Also, let  

ð  

ð  

ð  

Hence, the correct Answer is . 
 

42.  is equal to 

(A)   (B)  

(C)   (D) 
 

42. Given:  

  

  

  

( )xn

xas,  lim 1
e 1®¥

é ù
ê ú =
ê ú-ë û

( )
1 2e e  1
3

-- +
=

21 1I e
3 e
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è ø
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e e
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2 1-= ò = ò
+ +

x

x x x
dx eI dx dx

e e e
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1
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dtI
t
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A
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x dx

x x
1
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+
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( )2
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( )2
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ò

+

( )2
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sin x cosx
= ò
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( )

2 2
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cos x sin x dx
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= ò

+

( )( )
( )2

cos x sin x cosx sin x
dx
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= ò
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Put sin x + cos x= t ⇒ cos x – sin x = dt 

  

ð  

  
Hence, correct option is (B). 
 

43. If f (a + b – x) = f (x), then   is equal to 

43.    (1) 

  

  

  [Using (1)]  

  

  

  

Hence, the correct Answer is D. 
 

44. The value of  

(A) 1  (B) 0  

(C) –1  (D) 
 

44. Given:  

  

  

( )
( )
cosx sin x

dx
sin x cosx

-
= ò

+

( )
( )
cosx sin x dt dx
sin x cosx t

-
Þ ò = ò

+
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( )ò
b

a
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b
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b b

a a
f x dx f a b x dx
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b

a
I a b x f x dx

( ) ( )  Þ = + -ò
b

a
I a b f x dx I

( ) ( )Þ + = + ò
b

a
I I a b f x dx

( ) ( )2Þ = + ò
b
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( )
2
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b

a
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1 1
20
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1

- -æ ö
ç ÷+ -è øò

x dx
x x

4
p

1 1
20

2x 1tan dx
1 x x

- -æ ö
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1 1
20
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1 1

0
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Adding (1) and (2), we get  

  

  

  
  

Hence, correct option is (B). 
 

( )
( )

1 1

0

x 1 x
 tan dx

1 x 1 x
- æ ö- -

= ç ÷ç ÷+ -è ø
ò

( ) ( )1 1 1A Bas,  tan tan A tan B
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- - -æ ö-
=ç ÷+è ø
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0
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( ) ( ) ( ) ( )
1 1 1 1 1

0
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2I 0Þ =
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