
 

 

 

Integration (Indefinite Integrals) 

 

→ Type: Integration By Parts : 

Q.1) (a)𝐼 = ∫ 𝑥2sin 𝑥 𝑑𝑥                  (b)𝐼 = ∫ 𝑥 sin2𝑥𝑑𝑥   

Sol.1) (a)𝐼 = ∫ 𝑥2sin 𝑥 𝑑𝑥 

      =   𝑥2(−cos𝑥) − ∫ 2𝑥. (− cos 𝑥)𝑑𝑥 

      =   −𝑥2 cos 𝑥 − 2∫ 𝑥 cos 𝑥 𝑑𝑥 

      =   −𝑥2 cos 𝑥 − 2[𝑥(sin𝑥) − ∫ (1). sin 𝑥  𝑑𝑥] 
      =   −𝑥2 cos 𝑥 − 2[𝑥 sin𝑥 + cos 𝑥] + 𝑐   ans. 
 

(b)𝐼 = ∫ 𝑥 sin2𝑥 𝑑𝑥 

      =   ∫ 𝑥 (
1−cos(2x)

2
) 𝑑𝑥 

      =   
1

2
∫ 𝑥 − 𝑥 cos(2x)𝑑𝑥 

      =   
1

2
∫ 𝑥𝑑𝑥 −

1

2
∫ 𝑥 cos(2𝑥)𝑑𝑥 

      =   
1

2
.
𝑥2

2
−

1

2
[𝑥

sin(2𝑥)

2
− ∫ (1).

sin(2𝑥)

2
𝑑𝑥] 

      =   
𝑥2

4
−

1

2
[
1

2
𝑥sin(2𝑥) −

1

2
∫ sin(2𝑥)𝑑𝑥] 

      =   𝐼 =
𝑥2

4
−

1

2
[
1

2
𝑥sin(2𝑥) +

1

4
cos(2𝑥)] + 𝑐    ans. 

Q.2) (a)𝐼 = ∫ log 𝑥 𝑑𝑥                   (b)𝐼 = ∫ (log𝑥)2𝑑𝑥          

(c)𝐼 = ∫
log𝑥

𝑥2 𝑑𝑥 

Sol.2) (a)𝐼 = ∫ log 𝑥 𝑑𝑥 

      =   ∫ log 𝑥. 1𝑑𝑥 

      =   log 𝑥 . (𝑥) − ∫
1

𝑥
. (𝑥)𝑑𝑥 

      =   𝑥 log 𝑥 − ∫ 1. 𝑑𝑥 

𝐼 = 𝑥 log 𝑥 − 𝑥 + 𝑐  ans. 
 

(b)𝐼 = ∫ (log 𝑥)2𝑑𝑥 

      =   ∫ (log 𝑥)2. 1𝑑𝑥 

      =   (log 𝑥)2. 𝑥 − ∫
2 log𝑥

𝑥
. 𝑥𝑑𝑥 

      =   𝑥(log 𝑥)2 − 2∫ log 𝑥. 1𝑑𝑥 

      =   𝑥(log 𝑥)2 − 2 [log 𝑥 . (𝑥) − ∫
1

𝑥
. 𝑥𝑑𝑥] 

      =   𝑥(log 𝑥)2 − 2[𝑥log𝑥 − 𝑥] + 𝑐     ans. 
 

 (c)𝐼 = ∫
log𝑥

𝑥2 𝑑𝑥 

      =   ∫
1

𝑥2 . log 𝑥  𝑑𝑥 

      =   log 𝑥 (
−1

𝑥
) − ∫

1

𝑥
(
−1

𝑥
) 𝑑𝑥 

      =   
−1

𝑥
log 𝑥 + ∫

1

𝑥2 𝑑𝑥 



 

 

 

      =   
−1

𝑥
log 𝑥 −

1

𝑥
+ 𝑐     ans. 

Q.3)  (a)𝐼 = ∫ sin−1𝑥 𝑑𝑥                  (b)𝐼 = ∫ (sin−1𝑥)2𝑑𝑥 

Sol.3)  (a)𝐼 = ∫ sin−1𝑥 𝑑𝑥 

      =   ∫ sin−1𝑥. 1𝑑𝑥 

      =   sin−1. (𝑥) − ∫
1

√1−𝑥2
. 𝑥 𝑑𝑥 

  put 1 − 𝑥2 = 𝑡 

−2𝑥 𝑑𝑥 = 𝑑𝑡 

   𝑥 𝑑𝑥 = −
𝑑𝑡

2
 

...𝐼 = 𝑥 sin−1𝑥 +
1

2
∫

𝑑𝑡

√𝑡
 

      =   𝑥 sin−1𝑥 +
1

2
× 2√𝑡 + 𝑐 

𝐼 = 𝑥 sin−1𝑥 + √1 − 𝑥2 + 𝑐    ans. 
 

(b)𝐼 = ∫ (sin−1𝑥)2𝑑𝑥 

      =   ∫ (sin−1𝑥)2. 1𝑑𝑥 

      =   (sin−1𝑥)2. 𝑥 − ∫ 2
sin−1𝑥

√1−𝑥2
. 𝑥𝑑𝑥 

      =   𝑥(sin−1𝑥)2 − 2∫ 𝑥
sin−1𝑥

√1−𝑥2
𝑑𝑥 

  put  sin−1𝑥 = 𝑡  ⇒ (𝑥 = sin𝑡) 

          
1

√1−𝑥2
𝑑𝑥 = 𝑑𝑡 

 ... 𝐼 = 𝑥(sin−1𝑥)2 − 2∫ sin𝑡. 𝑡𝑑𝑡 

      =   𝑥(sin−1𝑥)2 − 2[𝑡(−cos𝑡) − ∫ (1)(−cos𝑡)𝑑𝑡] 
      =   𝑥(sin−1𝑥)2 − 2[−𝑡cos𝑡 + sin𝑡] + 𝑐 

      =   𝑥(sin−1𝑥)2 − 2[−sin−1𝑥√1 − 𝑥2 + 𝑥] + 𝑐  ans.   ……... 

{sin 𝑡 = 𝑥 then cos𝑡 = √1 − sin2𝑡 = √1 − 𝑥2} 

 

Q.4) 
(a)𝐼 = ∫

𝑥tan−1𝑥

(1+𝑥2)
3
2

𝑑𝑥                  (b)𝐼 = 𝑥
𝑥2sin−1𝑥

(1−𝑥2)
3
2

𝑑𝑥 

Sol.4) 
(a)𝐼 = ∫

𝑥tan−1𝑥

(1+𝑥2)
3
2

𝑑𝑥 

      =   ∫
𝑥tan−1𝑥

√1+𝑥2(1+𝑥2)
𝑑𝑥 

  put   tan−1𝑥 = 𝑡    ... 
1

1+𝑥2 𝑑𝑥 = 𝑑𝑡 

 also 𝑥 = tan 𝑡 

 ...  𝐼 = ∫
𝑥𝑡

√1+𝑥2
𝑑𝑡 

  put  𝑥 = tan 𝑡 

𝐼 = ∫
tan 𝑡 . 𝑡

√1 + tan2𝑡
𝑑𝑡 

      =   ∫ 𝑡
tan𝑡

𝑠𝑒𝑐𝑡
𝑑𝑡 

      =   ∫ 𝑡sin 𝑡 𝑑𝑡 

      =   𝑡(−cos𝑡) − ∫ (1)(−cos𝑡)𝑑𝑡 



 

 

 

      =   −𝑡 cos 𝑡 + sin 𝑡 + 𝑐     

[
 
 
 
 

.. . tan 𝑡 = 𝑥
𝑃 = 𝑥, 𝐵 = 1

𝐻 = √𝑥2 + 1

𝑐𝑜𝑠𝑡 =
𝐵

𝐻
, 𝑠𝑖𝑛𝑡 =

𝐵

𝐻]
 
 
 
 

 

      =   −tan−1𝑥.
1

√𝑥2+1
+

𝑥

√1+𝑥2
+ 𝑐     ans. 

 

(b)𝐼 =
𝑥2sin−1𝑥

(1−𝑥2)
3
2

𝑑𝑥 

      =   ∫
𝑥2sin−1𝑥

(1−𝑥2)√1−𝑥2
𝑑𝑥 

  put  sin−1𝑥 = 𝑡                (sin 𝑡 = 𝑥) 

    ...  
1

√1−𝑥2
𝑑𝑥 = 𝑑𝑡 

 ...   𝐼 = ∫
𝑥2𝑡

(1−𝑥2)
𝑑𝑡 

 put sin𝑡 = 𝑥 

 𝐼 = ∫
sin2𝑡.𝑡

1−sin2𝑡
𝑑𝑡 

      =   ∫ tan2𝑡. 𝑡𝑑𝑡 

      =   ∫ (𝑠𝑒𝑐2𝑡 − 1)𝑡𝑑𝑡 

      =   ∫ 𝑡𝑠𝑒𝑐2𝑡 − 𝑡𝑑𝑡 

      =   ∫ 𝑡𝑠𝑒𝑐2𝑡𝑑𝑡 − ∫ 𝑡𝑑𝑡 

      =   𝑡(tan 𝑡) − ∫ (1). tan 𝑡 𝑑𝑡 −
𝑡2

2
         

[
 
 
 
 
 

.. . sin 𝑡 = 𝑥
𝑃 = 𝑥,𝐻 = 1

𝐵 = √1 − 𝑥2

tan 𝑡 =
𝑃

𝐵

𝑠𝑒𝑐𝑡 =
𝐻

𝐵 ]
 
 
 
 
 

 

      =   𝑡 tan 𝑡 − log ∣ sec 𝑡 ∣ −
𝑡2

2
+ 𝑐 

      =   sin−1𝑥.
𝑥

√1−𝑥2
− log ∣

∣ 1

√1−𝑥2∣
∣ −

(sin−1𝑥)2

2
+ 𝑐 

      =   
𝑥 sin−1𝑥

√1−𝑥2
+

1

2
log ∣ 1 − 𝑥2 ∣ −

(sin−1𝑥)2

2
+ 𝑐   ans. 

Q.5) 𝐼 = ∫
𝑥−sin𝑥

1−cos𝑥
𝑑𝑥  

Sol.5) 
 
 
 
 
 
 
 
 
 
 
 

(a)𝐼 = ∫
𝑥−sin𝑥

1−cos𝑥
𝑑𝑥 

      =   ∫
𝑥−2sin

𝑥

2
.cos

𝑥

2

2sin2𝑥

2

𝑑𝑥 

Separate 

      =   
1

2
∫ 𝑥𝑐𝑜𝑠𝑒𝑐2 (

𝑥

2
) 𝑑𝑥 − ∫ cot (

𝑥

2
) 𝑑𝑥 

      =   
1

2
[𝑥 (−2cot (

𝑥

2
)) − ∫ 2 (−cot (

𝑥

2
) 𝑑𝑥)] − 2log ∣

∣sin (
𝑥

2
)∣
∣ 

      =   
1

2
[−2𝑥cot (

𝑥

2
) + 2∫ cot (

𝑥

2
) 𝑑𝑥] − 2log ∣

∣sin
𝑥

2∣
∣ 

      =   
1

2
[−2𝑥cot (

𝑥

2
) + 2 × 2log ∣

∣sin (
𝑥

2
)∣
∣] − 2log ∣

∣sin
𝑥

2∣
∣ 



 

 

 

      =   −𝑥cot (
𝑥

2
) + 2log ∣

∣sin (
𝑥

2
)∣
∣ − 2log ∣

∣sin (
𝑥

2
)∣
∣ + 𝑐 

      =   −𝑥cot (
𝑥

2
) + 𝑐    ans. 

Q.6) (a)𝐼 = ∫ 𝑥sin−1𝑥 𝑑𝑥                  (b)𝐼 = ∫ sin−1√𝑥𝑑𝑥 

Sol.6) (a)𝐼 = ∫ 𝑥sin−1𝑥 𝑑𝑥 

      =   sin−1𝑥.
𝑥2

2
− ∫

1

√1−𝑥2
.
𝑥2

2
𝑑𝑥 

      =   
𝑥2

2
sin−1𝑥 −

1

2
∫

𝑥2

√1−𝑥2
𝑑𝑥 

      =   
𝑥2

2
sin−1𝑥 +

1

2
∫

−𝑥2

√1−𝑥2
𝑑𝑥 

      =   
𝑥2

2
sin−1𝑥 +

1

2
∫

1−𝑥2−1

√1−𝑥2
𝑑𝑥 

      =   
𝑥2

2
sin−1𝑥 +

1

2
∫ √1 − 𝑥2 −

1

√1−𝑥2
𝑑𝑥 

      =   
𝑥2

2
sin−1𝑥 +

1

2
[
𝑥

2
√1 − 𝑥2 +

1

2
sin−1(𝑥) − sin−1(𝑥)] + 𝑐 

                                            …...[.. . ∫ √𝑎2 − 𝑥2 =
𝑥

2
√𝑎2 − 𝑥2 +

𝑎2

2
sin−1 (

𝑥

𝑎
)] 

      =   
𝑥2

2
sin−1𝑥 +

1

2
[
𝑥

2
√1 − 𝑥2 −

1

2
sin−1𝑥] + 𝑐   ans. 

 

(b)𝐼 = ∫ sin−1√𝑥𝑑𝑥 

  put  √𝑥 = 𝑡 

     𝑥 = 𝑡2 

   𝑑𝑥 = 2t 𝑑𝑡 

 ...𝐼 = 2∫ sin−1𝑡. 𝑡 𝑑𝑡 
  Proceed as above Ques. 

𝑥 sin−1𝑥 +
1

2
√𝑥 − 𝑥2 −

1

2
sin−1√𝑥 + 𝑐  ans. 

Q.7) 
(a)𝐼 = ∫

sin−1𝑥

𝑥2 𝑑𝑥                   (b)𝐼 = ∫
sin−1√𝑥−cos−1√𝑥

sin−1√𝑥+cos−1√𝑥
𝑑𝑥 

Sol.7) 
(a)𝐼 = ∫

sin−1𝑥

𝑥2 𝑑𝑥 

 put sin−1𝑥 = 𝑡 

    𝑥 = sin 𝑡 

   ...  𝑑𝑥 = cos 𝑡 𝑑𝑡 

 ...𝐼 = ∫
𝑡 cos 𝑡

sin2𝑡
𝑑𝑡 

      =   ∫ 𝑡 𝑐𝑜𝑠𝑒𝑐 𝑡 . cot 𝑑𝑡 

      =   𝑡(−cosec 𝑡) − ∫ (1)(−cosec 𝑡)𝑑𝑡 

      =   
−𝑡

sin𝑡
+ ∫ 𝑐𝑜𝑠𝑒𝑐 𝑡 𝑑𝑡 

      =   
−𝑡

sin𝑡
+ log ∣ 𝑐𝑜𝑠𝑒𝑐 𝑡 − cot 𝑡 ∣ +𝑐 

      =   
−sin−1𝑥

𝑥
+ log ∣

∣ 1

sin 𝑡
−

cot 𝑡

sin 𝑡∣
∣ + 𝑐 

      =   
−sin−1𝑥

𝑥
+ log ∣∣

∣1
𝑥
−

√1−𝑥2

𝑥 ∣∣
∣ + 𝑐   ans. 

 

(b)𝐼 = ∫
sin−1√𝑥−cos−1√𝑥

sin−1√𝑥+cos−1√𝑥
𝑑𝑥 



 

 

 

 Property : sin−1𝑥 + cos−1𝑥 =
𝜋

2
.. . sin−1√𝑥 + cos−1√𝑥 =

𝜋

2
 

𝐼 = ∫
sin−1√𝑥 − (

𝜋
2

− sin−1√𝑥)

𝜋
2

𝑑𝑥 

      =   
2

𝜋
∫ 2sin−1√𝑥 −

𝜋

2
𝑑𝑥 

      =   
4

𝜋
∫ sin−1√𝑥𝑑𝑥 − ∫ 1. 𝑑𝑥 

  put √𝑥 = 𝑡 

𝑥 = 𝑡2 

𝑑𝑥 = 2t 𝑑𝑡 

  ...𝐼 =
8

𝜋
∫ sin−1𝑡. 𝑡𝑑𝑡 − 𝑥 

      =   
8

𝜋
[sin−1𝑡.

𝑡2

2
−

1

2
∫

1

√1−𝑡2
. 𝑡2𝑑𝑡] − 𝑥 

      =   
8

𝜋
[
𝑡2

2
. sin−1𝑡 +

1

2
∫

−𝑡2

√1−𝑡2
𝑑𝑡] − 𝑥 

      =   
8

𝜋
[
𝑡2

2
sin−1𝑡 +

1

2
∫

1−𝑡2−1

√1−𝑡2
𝑑𝑡] − 𝑥 

      =   
8

𝜋
[
𝑡2

2
sin−1𝑡 +

1

2
∫ √1 − 𝑡2 −

1

√1−𝑡2
𝑑𝑡] − 𝑥 

      =   
8

𝜋
[
𝑡2

2
sin−1𝑡 +

1

2
{
𝑡

2
√1 − 𝑡2 +

1

2
sin−1(𝑡) − sin−1(𝑡)}] − 𝑥 + 𝑐 

      =   
8

𝜋
[
𝑡2

2
sin−1𝑡 +

1

2
{
𝑡

2
√1 − 𝑡2 −

1

2
sin−1𝑡}] − 𝑥 + 𝑐 

      =   
8

𝜋
[
𝑡2

2
sin−1𝑡 +

𝑡

4
√1 + 𝑡2 −

1

4
sin−1𝑡] − 𝑥 + 𝑐 

 replace t by√𝑥 

      =   
8

𝜋
[
𝑥

2
sin−1√𝑥 +

√𝑥√1−𝑥

4
−

sin−1√𝑥

4
] − 𝑥 + 𝑐   ans. 

Q.8) 
(a)𝐼 = ∫

√𝑥2+1[log(𝑥2+1)−2log𝑥]

𝑥4 𝑑𝑥            (b)𝐼 = ∫ tan−1√
1−𝑥

1+𝑥
𝑑𝑥 

Sol.8) 
(a)𝐼 = ∫

√𝑥2+1[log(𝑥2+1)−2 log𝑥]

𝑥4 𝑑𝑥 

      =   ∫
√𝑥2+1(log(𝑥2+1)−log(𝑥2))

𝑥4 𝑑𝑥 

      =   ∫
√𝑥2+1[log

(𝑥2+1)

𝑥2 ]

𝑥4 𝑑𝑥 

  take 𝑥2common 

      =   ∫
𝑥√1+

1

𝑥2.log(1+
1

𝑥2)

𝑥4 𝑑𝑥 

      =   ∫
√1+

1

𝑥2.log(1+
1

𝑥2)

𝑥3 𝑑𝑥 

  put 1 +
1

𝑥2 = 𝑡 

        
−2

𝑥3 𝑑𝑥 = 𝑑𝑡    ⇒
1

𝑥3 𝑑𝑥 =
−𝑑𝑡

2
 

 ...𝐼 =
−1

2
∫ √𝑡. log𝑡𝑑𝑡 

      =   
−1

2
[log𝑡.

2

3
(𝑡)

3

2 −
2

3
∫

1

𝑡
. 𝑡

3

2𝑑𝑡] 



 

 

 

      =   
−1

2
[
2

3
log𝑡. 𝑡

3

2 −
2

3
∫ 𝑡

1

2𝑑𝑡] 

      =   
−1

2
[
2

3
log𝑡. 𝑡

3

2 − 4𝑡
3

2] + 𝑐 

      =   
−1

2
×

2

3
× 𝑡

3

2 [log𝑡 −
2

3
] + 𝑐 

replacing t 

      =   
−1

3
(1 +

1

𝑥2)

3

2
. [log (1 +

1

𝑥2) −
2

3
] + 𝑐  ans. 

 

(b)𝐼 = ∫ tan−1√
1−𝑥

1+𝑥
𝑑𝑥 

  put  𝑥 = cos(2𝜃) 

 ...𝐼 = ∫ tan−1√
1−cos(2𝜃)

1+cos(2𝜃)
𝑑𝑥 

      =   ∫ tan−1√
2sin2𝜃

2cos2𝜃
𝑑𝑥 

      =   ∫ tan−1(tan𝜃)𝑑𝑥 

      =   ∫ 𝜃. 𝑑𝑥 

 replacing 𝜃 

      =   
1

2
∫ cos−1𝑥𝑑𝑥 

      =   
1

2
∫ cos−1𝑥. 1𝑑𝑥 

      =   
1

2
[cos−1𝑥. 𝑥 − ∫

−1

√1−𝑥2
. 𝑥𝑑𝑥] 

      =   
1

2
[𝑥cos−1𝑥 + ∫

𝑥

√1−𝑥2
𝑑𝑥] 

  put 1 − 𝑥2 = 𝑡       ⇒𝑥𝑑𝑥 =
−𝑑𝑡

2
 

  ...  𝐼 =
1

2
[𝑥cos−1𝑥 −

1

2
∫

𝑑𝑡

√𝑡
] 

      =   
1

2
[𝑥cos−1𝑥 −

1

2
× 2√𝑡] + 𝑐 

      =   
1

2
[𝑥cos−1𝑥 − √1 − 𝑥2] + 𝑐   ans. 

Q.9) 
(a)𝐼 = ∫ sin−1√

𝑥

𝑎+𝑥
𝑑𝑥            (b)𝐼 = ∫

𝑥2

(𝑥 sin 𝑥+cos𝑥)2
𝑑𝑥 

Sol.9) 
(a)𝐼 = ∫ sin−1√

𝑥

𝑎+𝑥
𝑑𝑥 

  put  𝑥 = 𝑎 tan2𝜃 

          𝑑𝑥 = 2𝑎 tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃 

  ... 𝐼 = 2𝑎∫ sin−1√
𝑎 tan2𝜃

𝑎+𝑎 tan2𝜃
. tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃 

      =   2a∫ sin−1√
tan2𝜃

𝑠𝑒𝑐2𝜃
. tan𝜃. 𝑠𝑒𝑐2𝜃. 𝑑𝜃 

      =   2a∫ sin−1√sin2𝜃. tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃 

      =   2a∫ sin−1(sin𝜃). tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃 

      =   2a∫ 𝜃. tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃 

      =   2a[𝜃. ∫ tan𝜃𝑠𝑒𝑐2𝜃𝑑𝜃 − ∫ (1. ∫ tan𝜃. 𝑠𝑒𝑐2𝜃𝑑𝜃)𝑑𝜃] 



 

 

 

  put  tan𝜃 = 𝑡 in both integrals 

  ...𝑠𝑒𝑐2𝜃𝑑𝜃 = 𝑑𝑡 

      =   2𝑎[𝜃. ∫ 𝑡𝑑𝑡 − ∫ (∫ 𝑡𝑑𝑡)𝑑𝜃] 

      =   2a [𝜃.
𝑡2

2
− ∫ (

𝑡2

2
) 𝑑𝜃] 

  replacing t 

      =   2a [𝜃.
tan2𝜃

2
−

1

2
∫ tan2𝜃. 𝑑𝜃] 

      =   2a [𝜃.
tan2𝜃

2
−

1

2
∫ (𝑠𝑒𝑐2𝜃 − 1)𝑑𝜃] 

      =   2a [𝜃.
tan2𝜃

2
−

1

2
{tan𝜃 − 𝜃}] + 𝑐 

replacing 𝜃 by tan−1√
𝑥

𝑎
 

      =   𝑎 [tan−1√
𝑥

𝑎
.
𝑥

𝑎
− {√

𝑥

𝑎
− tan−1√

𝑥

𝑎
}] + 𝑐 

      =   𝑎 [
𝑥

𝑎
tan−1√

𝑥

𝑎
− √

𝑥

𝑎
+ tan−1√

𝑥

𝑎
] + 𝑐 

      =   𝑎 [tan−1√
𝑥

𝑎
(

𝑥

𝑎
+ 1) − √

𝑥

𝑎
] + 𝑐   ans. 

 

(b)𝐼 = ∫
𝑥2

(𝑥 sin 𝑥+cos𝑥)2
𝑑𝑥 

adjustment 

      =   ∫
𝑥.𝑥.cos 𝑥 .sec𝑥

(𝑥 sin 𝑥+cos𝑥)2
𝑑𝑥 

      =(𝑥 𝑠𝑒𝑐 𝑥). ∫
𝑥 cos 𝑥

(𝑥 sin 𝑥+cos𝑥)2
𝑑𝑥 

 Both parts 

      =   𝑥 sec 𝑥 . ∫
𝑥 cos𝑥

(𝑥sin𝑥+cos𝑥)2
− ∫

𝑑

𝑑𝑥
(𝑥 sec 𝑥). ∫

𝑥 cos𝑥

(𝑥 sin 𝑥+cos𝑥)2
𝑑𝑥 

  put 𝑥 sin 𝑥 + cos 𝑥 = 𝑡 in both integrals 

(𝑥cos 𝑥 + sin 𝑥 − sin)𝑑𝑥 = 𝑑𝑡 

𝑥 cos 𝑥 𝑑𝑥 = 𝑑𝑡 

  ... 𝐼 = 𝑥 sec 𝑥 ∫
𝑑𝑡

𝑡2 − ∫ (𝑥 𝑠𝑒𝑐 𝑥 tan 𝑥 + sec 𝑥). ∫
𝑑𝑡

𝑡2 

      =   𝑥 sec 𝑥 [
−1

𝑡
] − ∫ (𝑥 sec 𝑥 tan 𝑥 + sec 𝑥) (

−1

𝑡
) 𝑑𝑥 

replacing t by𝑥 sin 𝑥 + cos 𝑥 = 𝑡 

      =   
−𝑥 sec 𝑥

𝑥sin 𝑥+cos𝑥
− ∫ (𝑥 sec 𝑥 tan 𝑥 + sec 𝑥) (

−1

𝑥sin 𝑥+cos𝑥
) 𝑑𝑥 

      =   
−𝑥 sec 𝑥

𝑥sin 𝑥+cos𝑥
+ ∫ sec 𝑥 (𝑥 tan 𝑥 + 1)

1

𝑥sin 𝑥+cos𝑥
𝑑𝑥 

      =   
−𝑥 sec 𝑥

𝑥 sin𝑥+cos𝑥
+ ∫ sec 𝑥 (

𝑥 sin𝑥+cos𝑥

cos𝑥
) (

1

𝑥sin𝑥+cos𝑥
) 𝑑𝑥 

      =   
−𝑥 sec𝑥

𝑥 sin 𝑥+cos𝑥
− ∫ 𝑠𝑒𝑐2𝑥 𝑑𝑥 

      =   
−𝑥 sec𝑥

𝑥sin 𝑥+cos𝑥
+ tan 𝑥 + 𝑐   ans. 

Q.10) 𝐼 = ∫ 𝑠𝑒𝑐3𝑥 𝑑𝑥 

Sol.10) 
 
 

𝐼 = ∫ 𝑠𝑒𝑐3𝑥𝑑𝑥 

      =   ∫ 𝑠𝑒𝑐 𝑥. 𝑠𝑒𝑐2𝑥 𝑑𝑥 



 

 

 

      =   sec 𝑥 . tan 𝑥 − ∫ 𝑠𝑒𝑐𝑥. tan𝑥. tan𝑥𝑑𝑥 

      =   sec 𝑥 . tan 𝑥 − ∫ 𝑠𝑒𝑐𝑥(𝑠𝑒𝑐2𝑥 − 1)𝑑𝑥 

      =   sec 𝑥 . tan 𝑥 − ∫ 𝑠𝑒𝑐3𝑥 − sec 𝑥 𝑑𝑥 

      =   sec 𝑥 . tan 𝑥 − ∫ 𝑠𝑒𝑐3𝑥 𝑑𝑥 + ∫ 𝑠𝑒𝑐 𝑥 𝑑𝑥 

𝐼 = sec 𝑥 . tan 𝑥 − 𝐼 + log ∣ sec 𝑥 + tan 𝑥 ∣ 
      2𝐼 = sec 𝑥 tan 𝑥 + log ∣ sec 𝑥 + tan 𝑥 ∣ +𝑐 

 ... 𝐼 =
1

2
[sec 𝑥 tan 𝑥 + log ∣ sec 𝑥 + tan𝑥 ∣] + 𝑐  ans. 

 




