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                NCERT Solutions for Class-XII Maths 
                          
                                                         Chapter-7.6 

NCERT Maths Class 12 
 

1. x sin x 
1. Let I =  

 Taking x as first function and sin x as second function and integrating by parts, we 
obtain 

  

  

  
 
2. S sin 3 x 
2.  
  

   

   

  

 
3. x2ex 
3. Let  

 Taking x2 as first function and ex as second function and integrating by parts, we obtain 

  

  

  

 again integrating by parts, we obtain 

  

  

xsin xdxò

dI x sin xdx x sin xdx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
x( cosx) 1.( cosx)dx= - - -ò
xcosx sin x C= - + +

Let I  sin3x=
Now, integrating by parts,  we get,

dI x sin3xdx x sin3xdx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
cos3x cos3xx 1. dx
3 3

- -æ ö æ ö= -ç ÷ ç ÷
è ø è øò
xcos3x 1 sin3x C
3 9

-
= + +

2 2 xI x x e dx= ò

2 x 2 xdI x e dx x e dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 x xx e 2x e dx= - ×ò
2 x xx e 2 x e dx= - ×ò

2 x xdx ex 2 x. e dx x . e dx dx
dx

é ùì üæ ö= - - í ýê úç ÷
è øî þë û

ò ò ò
2 x x xx e 2 xe e dxé ù= - -ë ûò
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4. x log x 
4. Let I = x log x 
 Now, integrating by parts, we get, 

   

   

   

  

 
5. x log 2x 
5.  

 Taking log 2x as first function and x as second function and integrating by parts, we 
obtain 

   

  

  

  

 
6. x2 log 2x 
6.  
 Now, integrating by parts, we get, 

   

2 x x xx e 2 xe eé ù= - -ë û
2 x x xx e 2xe 2e C= - + +
x 2e (x 2x 2) C= - + +

dI logx xdx logx xdx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 2x 1 xlogx . dx
2 x 2

æ ö
= -ç ÷ç ÷

è ø
ò

2x logx x dx
2 2

= - ò
2 2x logx x C
2 4

= - +

I x logxdxò

dI log2x x dx 2log x x dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 2x 2 xlog2x dx
2 2x 2

= × - ×ò
2x log2x xdx
2 2

= - ò
2 2x log2x x C
2 4

= - +

2Let I  x logx=

2 2dI logx x dx logx x dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
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7. x sin–1 x 
 Let  

 Taking sin–1 x as first function and x as second function and integrating parts, we obtain 

  

  

  

  

  

  

  

  

  

 
8. x tan–1 x 
8. Let I = xtan-1x 
 Now, integrating by parts, we get, 

   

   

3 3x 1 xlogx . dx
3 x 3

æ ö
= -ç ÷ç ÷

è ø
ò

3 2x logx x dx
3 3

= - ò
3 3x logx x C
3 9

= - +

1I xsin xdx-= ò

1 1dI sin x x dx sin x dx dx
dx

- -ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 2

1

2

x 1 xsin x . dx
2 21 x

- æ ö
= -ç ÷

-è ø
ò

2 1 2

2

x sin x x dx
2 2 1 x

- 1 -
= +

-
ò

2 1 2

2 2

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

- ì ü-
= + -í ý

- -î þ
ò

2 1 2

2 2

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

- ì ü-
= + -í ý

- -î þ
ò

2 1
2

2

x sin x 1 11 x dx dx
2 2 1 x

- ì ü
= + - -í ý

-î þ
ò ò

2 1
2 1 1x sin x 1 x 11 x sin x sin x C

2 2 2 2

-
- -ì ü= + - + - +í ý

î þ
2 1

2 1 1x sin x x 11 x sin x sin x C
2 4 4 2

-
- -1

= + - + - +

2 1 21 x(2x 1)sin x 1 x C
4 4

-= - + - +

1 1dI tan x xdx tan x xdx dx
dx

- -ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 2

1
2

x 1 xtan x. . dx
2 21 x

-= -
+ò
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9. x cos–1 x 
9. Let  

 Taking cos–1 as first function and x as second function and integrating by parts, we 
obtain 

  

  

  

  

     …(1) 

 Where,  

  

  

  

2 1 2

2
x tan x 1 x dx

2 2 1 x

-
= -

+ò
2 1 2

2 2
x tan x 1 x 1 1 dx

2 2 1 x 1 x

- æ ö+
= - -ç ÷ç ÷+ +è ø

ò
2 1

2
x tan x 1 11 dx

2 2 1 x

- æ ö= - -ç ÷
+è øò

2 1
1x tan x 1 (x tan x) C

2 2

-
-= - - +

2 1
1x tan x x 1 tan x C

2 2 2

-
-= - + +

1I xcos xdx-= ò

1 1dI cos x xdx cos x xdx dx
dx

- -ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2 2

2

x 1 xcos x . dx
2 21 x

- -
= -

-
ò

1
2

2

x cos x 1 11 x dx
2 2 1 x

2 - ì üæ ö-ï ï= - - +í ýç ÷
-ï ïè øî þ

ò
2 1

2

2

x cos x 1 1 11 x dx dx
2 2 2 1 x

- æ ö-
= - - - ç ÷

-è ø
ò ò

2 1
1

1
x cos x 1 1I cos x

2 2 2

-
-= - -

2
1I 1 x dx= -ò

2 2
1

dI x 1 x 1 x xdx
dx

Þ = - - +ò ò
2

1 2

2xI x 1 x .xdx
2 1 x
-

Þ = - -
-

ò
2

2
1 2

xI x 1 x dx
1 x
-

Þ = - -
-

ò
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 Substituting in (1), we obtain 

  

  

 
10. (sin–1x)2 

10. Let I = (sin-1x)2 
 Now, integrating by parts, we get, 

   

   

   

   

   

   

  

 

11.  

11. Let  

2
2

1 2

1 x 1I x 1 x dx
1 x
- -

Þ = - -
-

ò

2 2
1 2

dxI x 1 x 1 x dx
1 x

ì ü-
Þ = - - - +í ý

-î þ
ò ò

{ }2 1
1 1I x 1 x I cos x-Þ = - - +

2 1
12I x 1 x cos x-Þ = - -

2 1
1
x 1I 1 x cos x
2 2

-\ = - -

1
2 1 1x cos x 1 x 1 1I 1 x cos x cos x

2 2 2 2 2

-
- -æ ö= - - - -ç ÷

è ø
2

1 2(2x 1) xcos x 1 x C
4 4

--
= - - +

( ) ( )21 1dI sin x 1.dx sin x . 1.dx dx
dx

- -ì üæ ö= - í ýç ÷
è øî þ

ò ò ò

( )
121
2

2sin xsin x .x .xdx
1 x

-
-= -

-
ò

( )21 1
2

2xx sin x sin x dx
1 x

- - æ ö-
= + ç ÷ç ÷-è ø

ò

( )21 1 1
2 2

2x d 2xx sin x sin x dx sin x dx dx
dx1 x 1 x

- - -
é ùì üæ ö æ ö- -ï ïæ öê ú= + -ç ÷ ç ÷í ýç ÷ç ÷ ç ÷ê úè ø- ï - ïè ø è øî þë û

ò ò ò

( ) ( )21 1 2 2
2

1x sin x sin x.2 1 x .2 1 x dx
1 x

- -é ù
= + - - -ê ú

ê ú-ë û
ò

( )21 2 1x sin x 2 1 x sin x 2dx- -= + - - ò

( )21 2 1x sin x 2 1 x sin x 2x C- -= + - - +

1

2

x cos x
1 x-

1

2

x cos xI dx
1 x

-

=
-

ò
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 Taking cos–1 x as first function and  as second function and integrating by 

parts, we obtain 

  

  

  

  

  

 
12. x sec2 x 
12. Let I = xsec2x 
 Now, integrating by parts, we get, 

   

   

  
13. tan–1 x  
13. Let  

 Taking tan–1 x as first function and 1 as second function and integrating by parts, we 
obtain 

  

  

  

  

  

 

1

2

1 2xI .cos xdx
2 1 x

-- -
=

-
ò

2

2x
1 x

æ ö-
ç ÷

-è ø

1 1

2 2

1 2x d 2xI cos x dx cos x dx dx
2 dx1 x 1 x

-
é ùì ü- - -æ ö= -ê úí ýç ÷

è øê ú- -î þë û
ò ò ò

1 2 2

2

1 1cos x.2 1 x .2 1 x dx
2 1 x

-é ù- -
= - - -ê ú

-ë û
ò

21 2 1 x cos 1x 2dx
2
- é ù= - - +ë ûò

2 11 2 1 x cos x 2x C
2

-- é ù= - + +ë û

2 11 x cos x x C-é ù= - - + +ë û

2 2dI x sec xdx x sec xdx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
xtanx 1.tanxdx= - ò
 xtanx  log cosx   C= + +

1I 1.tan xdx-= ò

1 1dI tan x 1dx tan x 1.dx dx
dx

- ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
1

2

1tan x x .xdx
1 x

-= × -
+ò

1
2

1 2xx tan x dx
2 1 x

-= -
+ò

1 21x tan x log |1 x | C
2

-= - + +

1 21x tan x log(1 x ) C
2

-= - + +
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14. x(log x)2 

14. Let 𝐼 = 𝑥(𝑙𝑜𝑔𝑥)! 
 Integrating by parts, we get, 

   

  

  

   

 
15. a 

15. Let  

 Let I = I1 + I2 …. (1)  
 Where,     and  

  

 Taking log x as first function and x2 as second function and integrating by parts, we 
obtain 

  

  

        ….(2) 

  

 Taking log x as first function and 1 as second function and integrating by parts, we 
obtain 

  

  

  

      …(3) 
 Using equations (2) and (3) in (1), we obtain 

2
2x dI (logx) logx xdx logx xdx dx

2 dx
é ùì üæ ö= - - í ýê úç ÷

è øî þë û
ò ò ò

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

2 2 x 2
é ù

= - - -ê ú
ê úë û

ò
2 2

2x x 1(logx) logx x.dx
2 2 2

= - + ò
2 2 2

2x x x(logx) logx C
2 2 4

= - + +

( )2x 1 log x+

( )2 2I x 1 logxdx x logxdx logxdx= + = +ò ò ò

2
1I x log xdx= ò 2I log xdx= ò

2
1I x log xdx= ò

2
1

dI log x log x x dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò

( )
3

2x 1logx. x dx
3 3

= - ò
3 3

1
x xlogx C
3 9

= - +

2I logxdx= ò

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

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
1log x.x .xdx
x

= - ò
x logx 1dx= - ò

2x logx x C= - +
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16. ex (sin x + cos x) 
16.  

 Now,  
 We know that,  

   

 Thus, 
  

 

17.  

17. Let  

  

  

 Let       

  

 It is known that,  

  

 

18.  

18.  

3 3

1 2
x xI logx C xlogx x C
3 9

= - + + - +

3 3

1 2
x xlogx xlogx x (C C )
3 9

= - + - + +

3 3x xx logx x C
3 9

æ ö
+ - - +ç ÷

è ø

xI e (sinx cosx)dx= +ò
( ) ( )Letsinx f x f x cosx¢= Þ =

( ) ( ){ } ( )x xe f x f x dx e f x C¢+ = +ò

( )x xe sinx cosx dx e sinx C+ = +ò

x

2

xe
(1 x)+

x
x

2 2

de xI dx e dx
(1 x) (1 x)

ì ü
= = í ý

+ +î þ
ò ò

x
2

1 x 1e dx
(1 x)

ì ü+ -
= í ý

+î þ
ò

x
2

1 1e dx
1 x (1 x)
ì ü

= -í ý
+ +î þ

ò

1f (x)
1 x

=
+ 2

1f '(x)
(1 x)
-

=
+

{ }
x

x
2

xe dx e f (x) f '(x) dx
(1 x)

Þ = +
+ò ò

{ }x xe f (x) f '(x) dx e f (x) C+ = +ò
x x

2

xe edx C
(1 x) 1 x

\ = +
+ +ò

x 1 sin xe
1 cosx
+æ ö

ç ÷+è ø

x 1 sinxe
1 cosx
+é ù

ê ú+ë û
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 Now,  
  

 We know that,  

   

 Thus, 

  

 

19.  

19. Let  

 Also, let    

 It is known that,  

  

2 2
x

2

x x x xsin cos 2sin cos
2 2 2 2e x2cos

2

æ ö+ç ÷
= ç ÷

ç ÷
è ø

2
x

2

x xe sin cos
2 2

x2cos
2

æ ö+ç ÷
è ø=

2

x

x xsin cos1 2 2e . x2 cos
2

æ ö+ç ÷
= ç ÷

ç ÷
è ø

2
x1 xe tan 1

2 2
æ ö= +ç ÷
è ø

x 21 x xe 1 tan 2tan
2 2 2

é ù= + +ê úë û

x 21 x xe sec 2tan
2 2 2

é ù= +ê úë û

x x 21 sinx 1 x xe e sec 2tan
1 cosx 2 2 2
+é ù é ùÞ = +ê ú ê ú+ë û ë û

( ) ( ) 2x 1 xLettan f x f x sec
2 2 2

¢= Þ =

( ) ( ){ } ( )x xe f x f x dx e f x C¢+ = +ò

x x1 sinx xe dx e tan C
1 cosx 2
+é ù = +ê ú+ë ûò

x
2

1 1e
x x

æ ö-ç ÷
è ø

x
2

1 1I e dx
x x
é ù= -ê úë ûò
1 f (x)
x
= 2

1f '(x)
x
-

=

{ }x xe f (x) f '(x) dx e f (x) C+ = +ò
xeI C
x

\ = +
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20.  

20.  

  

  

  

 We know that,  

  

 Thus, 

  

 
21. e2x sin x 
21. Let    …(1) 

 Integrating by parts, we obtain 

  

  

  

 Again integrating by parts, we obtain 

  

  

  

     [From (1)] 

x

3

(x 3)e
(x 1)
-
-

x x
3 3

(x 3) x 1 2e dx e dx
(x 1) (x 1)

ì ü ì ü- - -ï ï ï ï=í ý í ý
- -ï ï ï ïî þ î þ

ò ò

x
2 3

1 2e
(x 1) (x 1)

ì üï ï= -í ý
- -ï ïî þ

ò

2
1Now,letf (x)

(x 1)
=

-

( ) 3
2f x

(x 1)
¢Þ =

-

( ) ( ){ } ( )x xe f x f x dx e f x C¢+ = +ò

x
x

3 2
(x 3) ee dx C
(x 1) (x 1)

ì ü-ï ï = +í ý
- -ï ïî þ

ò

2xI e sin xdx= ò

2x 2xdI sin x e dx sin x e dx dx
dx

ì üæ ö= - í ýç ÷
è øî þ

ò ò ò
2x 2xe eI sin x. cosx. dx
2 2

Þ = - ò
2x

2xe sin x 1I e cosxdx
2 2

Þ = - ò

2x
2x 2xe .sin x 1 dI cosx e dx cosx e dx dx

2 2 dx
é ùì üæ ö= - - í ýê úç ÷

è øî þë û
ò ò ò

2x 2x 2xe sin x 1 e eI cosx. ( sin x) dx
2 2 2 2

é ù
Þ = - - -ê ú

ë û
ò

2x 2x
2xe .sin x 1 e cosx 1I e sin xdx

2 2 2 2
é ù

Þ = - +ê ú
ë û

ò
2x 2xe sin x e cosx 1I I
2 4 4

Þ = - -
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22.  

22.  

  
 Thus,  

  

  

 Integrating by parts, we get 

   

  

  

   

  

  

   
 
23.  equals 

 (a)   (b)  

 (c)   (d)  

2x 2x1 e sin x e cosx1 I
4 2 4

Þ + = -

2x 2x5 e sin x e cosxI
4 2 4

Þ = -

2x 2x4 e sin x e cosxI C
5 2 4
é ù

Þ = - +ê ú
ë û
2xeI [2sin x cosx] C
5

Þ = - +

1
2

2xsin
1 x

- æ ö
ç ÷+è ø

Let x  tan= f
2dx  sec d= f f

( )1 1 1
2

2x 2 tansin sin sin sin2 2
1 tan1 x

- - -qæ ö æ ö= = q = qç ÷ç ÷ + qè ø+è ø

1 2
2

2xsin dx 2 d 2 .sec d
1 x

- æ öÞ = q q = q q qç ÷
+è øò ò ò

2 2d2 . .sec d sec d d
d

é ùì üæ öq q q q- q q q qí ýê úç ÷qè øî þë û
ò ò ò

2 .tan tan dé ù= q q- q që ûò
 2 tan   log cos   C[= f f + f +

1
2

12 x tan x log C
1 x

-
é ù

= + +ê ú
ê ú+ë û

( )
1

1 2 22x tan x 2log 1 x C-= + + +

1 212x tan x 2 log(1 x ) C
2

- é ù= + - + +ê úë û
1 22x tan x log(1 x ) C-= + + +

32 xx e dxò
3x1 e C

3
+

2x1 e C
3

+

2x1 e C
2

+
3x1 e C

3
+
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23. Let  

 Also, let x3 = t so 3x2 dx = dt 
  

  

  

 
24.  equals 

 (a) ex cos x + C  (b) ex sec x + C 
 (c) ex sin x + C  (d) ex tan x + C 
24.  

  

   

  

 We know that,  

  
 

 
 
 
 
 
 

 

32 xI x ex dx= ò

31I e dt
3

Þ = ò

( )t1 e C
3

= +

3x1 e C
3

= +

xe secx(1 tan x)dx+ò

( )xe secx 1 tanx dx+ò
( ) ( )x xLetI e secx 1 tanx dx e secx secxtanx dx= + = +ò ò

( )Also,  let secx  f x=

( ) secxtanx  f’ xÞ =

( ) ( )( ) ( )x xe f x f x dx e f x C¢+ = +ò
xThus,  I  e secx  C= +


