
 
 
 
 

                                            
 
 
 
 
 

1 

1 

                NCERT Solutions for Class XII Maths 
                          
                                                         Chapter-7.9 
 

NCERT Maths Class 12 
 

1.  

1.  

  

 By second fundamental theorem of calculus, we obtain 
 I = F(1) – F(–1) 

  

  

 = 2 
 
2. 	

2. 	

	 	 	 	 	 	 	 	

	 	

	 	
	 	

		 	

 

3.   

3.  

  

1

1
(x 1)dx
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+ò

1

1
Let I (x 1)dx

-
= +ò
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2
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log xI é ù= ë ûÞ
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3
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( )2 3 2

1
4x 5x 6x 9 dx- + +ò

( )
4 3 2

3 2 x x x4x 5x 6x 9 dx 4 5 6 9(x)
4 3 2

æ ö æ ö æ ö
- + + = - + +ç ÷ ç ÷ ç ÷

è ø è ø è ø
ò

3
4 25xx 3x 9x F(x)

3
= - + + =



 
 
 
 

                                            
 
 
 
 
 

2 

2 

 By second fundamental theorem of calculus, we obtain 
  

  

  

  

  

  

  

 

4. Evaluate 	

4. 	

	 	

	 	 	 	 	 	 	 	 	

	 	

	 	
	 	

	 ∴	 	=	½	

	

5.  

5.  

  

 By second fundamental theorem of calculus, we obtain 

  

  

I F(2) F(1)= -
3 3

4 2 4 25 (2) 5(1)I 2 3(2 9(2) (1) 3(1) 9(1)
3 3

ì ü ì ü×
= - + + - - + +í ý í ý
î þ î þ

40 516 12 18 1 3 9
3 3

æ ö æ ö= - + + - - + +ç ÷ ç ÷
è ø è ø

40 516 12 18 1 3 9
3 3

= - + + - + - -

3533
3

= -

99 35
3
-

=

64
3

=

4
0 sin 2ò xdx
p

Let I = 4
0 sin 2xdx
p

ò
I Þ = 4

0 sin 2xdx
p

ò

4

0

cos2xI
2

p
é ùÞ = -ê úë û

sinx dx cosxò û=é ùë -

( )I   cos 2 / 4 –  cos 0 / 2Þ = - ´p

( ) ( )I   cos / 2 –  cos 0 / 2   0 –  1 / 2Þ = - p = -
I  ½Þ =

4
0 sin 2xdx
p

ò

x
2
0
cos2xdxò

2
0

Let I cos2xdx
p

= ò
sin 2xcos2xdx F(x)
2

æ ö= =ç ÷
è øò

I F F(0)
2
pæ ö= -ç ÷

è ø
1 sin 2 sin 0
2 2
é ùpæ ö= -ç ÷ê úè øë û
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6.  

6. Let I =  

  

 By second fundamental theorem of calculus, we obtain 
I = F(5) – F(4) 

 = e5 – e4 
 = e4 (e – 1 ) 
 

7.  

7. Let I =  

  

 By second fundamental theorem of calculus, we obtain 

  

  

  

  

  

 

8. Evaluate  

8.  

  

  

[ ]1 sin sin0
2

= p -

[ ]1 0 0 0
2

= - =

5 x

4
e dxò

5 x

4
e dxò

x xe dx e F(x)= =ò

x
4
0
tan xdxò

4
0
tan xdx

p

ò
tan xdx log | cosx | F(x)= - =ò

I F F(0)
4
pæ ö= -ç ÷

è ø

log cos log cos0
4
p

= - +

1log log |1|
2

= - +

( )
1
2log 2 -= -

1 log2
2

=

4

6

cosecò xdx
p

p

Let I = 4

6

cosecò xdx
p

p

4

6

cosec x xI d
p

pÞ = ò
/4

/6
I log cosec x cot x

p

p
é ùÞ = -ë û



 
 
 
 

                                            
 
 
 
 
 

4 

4 

  

  
  

  

  

 

9.  

9.  

  

 By second fundament theorem of calculus, we obtain 
 I = F (1) – (0) 
 = sin–1(1) –sin–1(0) 
  

  

 
10. Evaluate  

10. Let I  

     

  

  
  
 = π/4  

 
11.  

11. Let I =  

[ cosec xdx log cosec x cot x c]= - +ò
I  log cosec / 4 –  cot / 4   log cosec / 6 –  cot / 6Þ = p p - p p

I  log 2 –  1   log 2  3Þ = Ö - - Ö

2 1I log
2 3

-
Þ =

-

4

6

1cosec 2log
2

dx
3

x
p

p

æ ö-
= ç ÷ç ÷-è ø

ò

1

0 2

dx
1 x-ò

1

0 2

dxLet I
1 x

=
-

ò
1

2

dx sin x F(x)
1 x

-= =
-

ò

0
2
p

= -

2
p

=

1
0 21+ò
dx
x

1
0 21

=
+ò
dx
x

1
0 21

Þ =
+ò
dxI
x

1
2 2

dx 1 xtan c
a x a a

-é ù
ê úë

= +
+ ûò

11

0
I tan x-é ùÞ = ë û

( ) ( )1 1I  tan 1  –  tan 0   / 4 –  0- -Þ = = p
I  / 4Þ = p
1
0 21

\
+ò
dx
x

3

22

dx
x 1-ò

3

22

dx
x 1-ò
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 By second fundamental theorem of calculus, we obtain 
 I = F(3) – F(2) 

  

  

  

  

 

12. Evaluate  

12. Let I =  

  
 cos2x =    

 putting the value cos2x in I 

   

  

  

  = π/4 

   
13.  

13. Let  

  

 By second fundamental theorem of calculus, we obtain 
  

  

2

dx 1 x 1log F(x)
x 1 2 x 1

-
= =

- +ò

1 3 1 2 1log log
2 3 1 2 1
é ù- -

= -ê ú+ +ë û

1 2 1log log
2 4 3
é ù

= -ê ú
ë û

1 1 1log log
2 2 3
é ù= -ê úë û
1 3log
2 2
é ù= ê úë û

22
0 cosò xdx
p

22
0 cosò xdx
p

2cos 2x  2cos x –  1=
1 cos2x

2
+

/2 /2 /2

0 0 0

1 cos2x 1 1I dx dx cos2x dx
2 2 2

p p p+
Þ = = +ò ò ò cosxdx sin x cû= +é ù

ëò
[ ]

/2
/2

0
0

1 1 sin2x 1 11 x 0 sin2 sin2 0
2 2 2 2 2 4 2

p
p p pé ù æ ö æ öÞ = + = - + ´ - ´ç ÷ ç ÷ê úë û è ø è ø

( )1I 0 0 / 4
4 4
p

Þ = + - = p

22
0 cos\ò xdx
p

3

22

xdx
x 1+ò

3

22

xI dx
x 1

=
+ò

2
2 2

x 1 2x 1dx dx log(1 x ) F(x)
x 1 2 x 1 2

= = + =
+ +ò ò

I F(3) F(2)= -

( )( ) ( )( )2 21 log 1 3 log 1 2
2
é ù= + - +
ë û
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14. Evaluate  

14. Let I =  

 Multiplying by 5 in numerator and denominator 

  

  

  

  

  
  

  
  
  
  

    

  

  

  

  

  

  
  

[ ]1 log(10) log(5)
2

= -

1 10 1lpg log2
2 5 2

æ ö= =ç ÷
è ø

1
0 2

2 3
5 1

+
+ò

x dx
x

1

20

2x 3
5x 1

+
+ò

( )1 1

2 20 0

5 2x 31 1 10x 15I dx dx
5 5x 1 5 5x 1

+ +
Þ = =

+ +ò ò
1 1

2 20 0

1 10x 1I dx 3
5 5x 1 5x 1

Þ = +
+ +ò ò

1 2I  I  IÞ = +
1

20

1 10xI1 dx
5 5x 1

=
+ò

( )2Let 5x  1  t                                          . i+ = ………………………

( )2 d 5x  1   dt+ =

( )10x dx  dt                                              .. ii= ……………………
2When x  0;   t  5  0  1  1= = ´ + =

2When x  1;   t  5  1  1  6= = ´ + =

( ) ( ) 1Substituting i  and ii  in I

6 6
1 11

1 dt 1I log t
5 t 5

é ù= = ë ûò
1 dx log x
x

é ù=ê úë ûò

( )1
1 1I log 6 log 1 (log6 0)
5 5

= - = -

1

1 20

1 10x log6I dx
5 5x 1 5

= =
+ò

1 1

20 0 2
2

1 3 13 dx dxI 15x 1 5 x
5

= =
+ +

ò ò

1
2 2

dx 1 xtan c
a x a a

-é ù= +ê ú+ë ûò
11 1

2
1

0

3 1 3tan 5x 5(tan 5 tan 0)I 15 5
5

- - -é ù´ = ´ -ë= û

1
2I  3 / 5 tan 5-= Ö

1 2I  I  I= +!
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15.  

15. Let I =  

 Put x2 = t Þ 2x dx = dt 
 As x ® 0, t ® 0 and as x ® 0 and as x ® 1, t ® 1, 
  

  

 By second fundamental theorem of calculus, we obtain 
 I = F(1) – F(0) 
  

  

 

16. Evaluate  

16. Let I =  

 Dividing 5x2 by x2 + 4x + 3 we get 5 as quotient and –(20x + 15) as remainder 

  

  

  

  

  

 Adding and subtracting 25 in the numerator 
  

  

  
  

1I  1/ 5 log 6  3 / 5 tan 5-\ = + Ö
1
0 2

2 3
5 1

+
\

+ò
x dx
x

1 1/ 5 log 6  3 / 5 tan 5-= + Ö

21 x

0
xe dxò

31 x

0
xe dxò

1 t

0

1I e dt
2

\ = ò
t t1 1e dt e F(t)

2 2
= =ò

01 1e e
2 2

= -

1 (e 1)
2

= -

2
2
1 2

5
4 3+ +ò
x

x x
22

21

5x
x 4x 3+ +ò

2

21

20x 15So, I 5 dx
x 4x 3

+æ ö= -ç ÷+ +è øò

[ ]
2 2 22

2 211 1 1

20x 15 20x 15I 5dx 5 x
x 4x 3 x 4x 3

+ +
Þ = - = -

+ + + +ò ò ò
2

21

20x 15I 5(2 1)
x 4x 3

+
Þ = - -

+ +ò
1I  5 –  IÞ =

21

2

1 x
I 20x 15

4x 3
+

+ +
= ò

2 2 2

1 2 2 21 1 1

20x 15 25 25 20x 40 25I dx dx dx
x 4x 3 x 4x 3 x 4x 3
+ + - +

= = -
+ + + + + +ò ò ò

2 2

1 2 21 1

2x 4 1I 10 dx 25 dx
x 4x 3 x 4x 3

+
= -

+ + + +ò ò
2Let x  4x  3  t+ + =

( )2x  4 dx  dt+ =



 
 
 
 

                                            
 
 
 
 
 

8 

8 

  

    

    

  

  

  

  

  

  

  

  
 Substituting I1 in I we get 
  

  

  
 

17.  

17. Let I =  

  

 By second fundamental theorem of calculus, we obtain 

  

  

1 2 2

dt 1 1I 10 25 dx 10log t 25 dx
t x 4x 3 1 1 x 4x 4 1

Þ = - = +
+ + + - + + -ò ò ò

( )1 2 2

1I 10log t 25 dx
x 2 1

= -
+ -ò

1 dx log x
x

é ù=ê úë ûò

1
1 x 2 1I 10log t 25 log
2 x 2 1
é ù+ -æ ö= - ç ÷ê ú+ +è øë û

2 2

dx 1 x alog c
x a 2a x a

-é ù= +ê ú- +ë ûò

( )
2

22
1 1

1

25 x 1I 10 log x 4x 3 log
2 x 3
é ù+æ öé ù= + + - ç ÷ê úë û +è øë û

( ) ( )2 2
1

25 2 1 1 1I 10 log 2 4 2 3 log 1 4 1 3 log log
2 2 3 1 3
é ù+ +æ ö æ öé ù= + ´ + - + ´ + - -ç ÷ ç ÷ê úë û + +è ø è øë û

[ ]1
25 3 2I 10 log15 log8 log log
2 5 4
é ù= - - -ê úë û

( ) ( ) [ ]1 4I 2510 log 5 3 log 4 2 log3 log5 log2 log
2

é ´ - ´ ù - - +ë û= -

1
25 25 25 2510log5 10log3 10log4 10log2 log3 log5 log2 log4I
2 2 2 2

+ - - - + -= +

1
25 25 25 2510 log5 10 log4 10 log3 10 log2
2

I
2 2 2

æ ö æ ö æ ö æ ö+ - + + - + - +ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø ø è ø

=
è

1
45 45 5 5 45 5 5 3log5 log4 log3 log2 log log
2 2 2 2 2 4 2 2

I - - + = -=

1 I  5 –  I=!

45 5 5 3I 5 log log
2 4 2 2

= - -

2
2
1 2

45 5 5 35 log log
2 4 2 2

5x
x 4x 3

= - -\
+ +ò

( )
x

2 34
0
2sec x x 2 dx+ +ò

2 34
0
(2sec x x 2)dx

p

+ +ò

( )
4

2 3 x2sec x x 2 dx 2tan x 2x F(x)
4

+ + = + + =ò

I F F(0)
4
pæ ö= -ç ÷

è ø
412tan 2 (2tan0 0 0)

4 4 4 4

ì üæ öp p pï ïæ ö æ ö= + + + - + +ç ÷í ýç ÷ ç ÷ç ÷è ø è øï ïè øî þ



 
 
 
 

                                            
 
 
 
 
 

9 

9 

  

   

 
18. Evaluate  

18. Let I =  

  

  

     

  
  = 0 

   
19.  

19.  

  

  

  

 By the fundamental theorem of calculus, we obtain 
  

  

  

  

  

  

 

4

52tan
4 4 2
p p p

= + +

4

2
2 1024
p p

= + +

2 2
0 (sin cos )

2 2
-ò
x x dxp

2 2
0 (sin cos )

2 2
-ò
x x dxp

2 2x xWeknow,cosx sin cos
2 2

= -

2 2x xSubstitutingcosx sin cos in I,weget
2 2

= -

[ ]00
I cosxdx sin x

p pÞ = =ò cosxdx sin x cé ù= +ë ûò
I sin sin 0 0 0 0Þ = p - = - =

2 2
0 (sin cos )

2 2
\ -ò

x x dxp

2

20

6x 3dx
x 4

+
+ò

2

20

6x 3Let I dx
x 4

+
=

+ò

2

6x 3 2x 1dx 3 dx
x 4 x 42

+ +
=

+ +ò ò

2 2

2x 13 dx 3 dx
x 4 x 4

= +
+ +ò ò
2 13 x3log(x 4) tan F(x)

2 2
-= + + =

I F(2) F(0)= -

( )2 1 12 3 03log 2 4 tan 3log(0 4) tan
2 3 2 2

- -ì ü ì ü3 æ ö æ ö= + + - + +í ý í ýç ÷ ç ÷
è ø è øî þ î þ

1 13 33log8 tan 1 3log4 tan 0
2 2

- -= + - -

33log8 3log4 0
2 4

pæ ö+ - -ç ÷
è ø

83log
4 8

3pæ ö= +ç ÷
è ø
33log2
8
p

= +
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20.  

20.  

  

  

  

       

  
  
  

     

  

  

  

  

  

  
21.  

 (a)   (b)  

 (c)   (d)  equals 

21.  

 By second fundamental theorem of calculus, we obtain 
  

  

1 x

0

xxe sin dx
4
pæ ö+ç ÷

è øò
1
0 ( sin  )

4
+= ò xLet xeI x dxp

1 1x

0 0

xI xe dx sin dx
4
p

Þ = +ò ò
1 2I  I  I= +

x x
1

dI x e dx x e dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
x x

1I xe e dxÞ = - ò
x xe dx e cé ù

ë û= +ò
( ) ( )1x x 1 1 0 0

1 0
I xe e 1 e e 0 e eé ùé ùÞ = - = ´ - - ´ -ë û ë û

1I  e –  e –  0  1Þ = +

1I  1Þ =

1

2 0

xI sin dx
4
p

= ò sin xdx cosxé ù= -ë ûò
1

0

2

xcos 4 44 cos 1 cos 0 cos cos0
4

I
4 4

4

pé ù
ê ú p p pé ù é ù- = - ´ - ´ = - -ê ú ê ú ê úÞ

p p pë û ë ûê
ë

=
ú
û

2
4 1 4 2 2I 1

2
æ öÞ = - = -ç ÷p p pè ø

1 2Since,  I  I  I= +

4 2 2I 1\ = + -
p p

1 x
0

x(x e sin )dx
4
p

\ +ò
4 2 21= + -
p p

3

21

dx
1 x+ò

3
p 2

3
p

6
p

12
p

1
2

dx tan x F(x)
1 x

-= =
+ò

( )3

21

dx F 3 F(1)
1 x

= -
+ò
–1 –1tan 3 tan 1=
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 Hence, the correct Answer is D. 
 

22.  

 (a)   (b)  

 (c)   (d)  

22.  

  

  

  

  

  
 

 

3 4
p p

= -

12
p

=

2
3

20

dx
4 9x+ò

6
p

12
p

24
p

4
p

( )22 2

dx dx
4 9x 2 (3x)

=
+ +ò ò

Put 3x t 3dx dt= Þ =

2 2 2 2

dx 1 dt
(2) (3x) 3 (2) t

\ =
+ +ò ò

11 1 ttan
3 2 2

-é ù= ê úë û

11 3xtan
6 2

- æ ö= ç ÷
è ø

F(x)=


