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DEFINITE INTEGRALS 

Q.1) ∫ tan−1 (
2𝑥−1

1+𝑥−𝑥2)
1

0
𝑑𝑥  

Sol.1) 𝐼 = ∫ tan−1 (
2𝑥−1

1+𝑥−𝑥2)
1

0
𝑑𝑥                    ...…(1) 

𝐼 =  ∫ tan−1 (
2(1−𝑥)−1

1+(1−𝑥)−(1−𝑥)2)
1

0
𝑑𝑥             ………(P-IV) 

𝐼 =  ∫ 𝑡𝑎𝑛−1 (
2−2𝑥−1

1+1−𝑥−1−𝑥2+2𝑥
)

1

0
𝑑𝑥  

𝐼 =  ∫ tan−1 (
−2𝑥+1

1+𝑥−𝑥2)
1

0
𝑑𝑥  

𝐼 =  − ∫ 𝑡𝑎𝑛−1 (
2𝑥−1

1+𝑥−𝑥2)
1

0
𝑑𝑥                 .…..(2)                 ……{∵  tan−1(−𝑥) = −tan−1𝑥} 

(1)  +  (2) 

2 𝐼 =  0 

𝐼 =  0         𝑎𝑛𝑠 . 

𝐴lternate: 

𝐼 =  ∫ 𝑡𝑎𝑛−1 (
2𝑥−1

1+𝑥−𝑥2)
1

0
𝑑𝑥  

𝐼 =  ∫ 𝑡𝑎𝑛−1 (
(𝑥)+(𝑥−1)

1−𝑥(𝑥−1)
)

1

0
𝑑𝑥                      … . {𝑎𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡}  

𝐼 =  ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥 + ∫ 𝑡𝑎𝑛−1(𝑥 − 1)

1

0
𝑑𝑥        … … [𝑡𝑎𝑛−1 (

𝑥+𝑦

1−𝑥𝑦
) = 𝑡𝑎𝑛−1𝑥 + 𝑡𝑎𝑛−1𝑦]  

𝐼 =  ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥 + ∫ 𝑡𝑎𝑛−1[(1 − 𝑥) − 1]𝑑𝑥

1

0
           … … . (𝑃 − 𝐼𝑉) 

𝐼 =  ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥 + ∫ 𝑡𝑎𝑛−1(−𝑥)

1

0
𝑑𝑥  

𝐼 =  ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥 − ∫ 𝑡𝑎𝑛−1𝑥𝑑𝑥

1

0
                 … . . [𝑡𝑎𝑛−1](−𝑥) = −𝑡𝑎𝑛−1𝑥  

𝐼 =  0      𝑎𝑛𝑠.  

Q.2) ∫ cot−1(1 − 𝑥 + 𝑥2)
1

0
𝑑𝑥  

Sol.2) 𝐼 =  ∫ 𝑐𝑜𝑡−1(1 − 𝑥 + 𝑥2)
1

0
𝑑𝑥   

𝐼 =  ∫ 𝑡𝑎𝑛−1 (
1

1−𝑥+𝑥2
)

1

0
𝑑𝑥                  … … … [𝑡𝑎𝑛−1 (

1

𝑥
) = 𝑐𝑜𝑡−1𝑥] 𝐼 =

 ∫ 𝑡𝑎𝑛−1 [
𝑥+(1−𝑥)

1−𝑥(1−𝑥)
]

1

0
𝑑𝑥                … … … [𝑎𝑑𝑗𝑢𝑠𝑡𝑚𝑒𝑛𝑡]  

𝐼 =  ∫ 𝑡𝑎𝑛−1(𝑥)
1

0
𝑑𝑥 +  ∫ 𝑡𝑎𝑛−1(1 − 𝑥)

1

0
𝑑𝑥      … [𝑡𝑎𝑛−1 (

𝑥+𝑦

1−𝑥𝑦
) = 𝑡𝑎𝑛−1𝑥 + 𝑡𝑎𝑛−1𝑦] 

𝐼 =  ∫ 𝑡𝑎𝑛−1(𝑥)
1

0
𝑑𝑥 +  ∫ 𝑡𝑎𝑛−1[1 − (1 − 𝑥)]

1

0
𝑑𝑥              … … (𝑃 − 𝐼𝑉)  

𝐼 =  ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥 +  ∫ 𝑡𝑎𝑛−1(𝑥)𝑑𝑥

1

0
   

𝐼 =  2 ∫ 𝑡𝑎𝑛−1𝑥
1

0
𝑑𝑥  

𝐼 =  2 ∫ 𝑡𝑎𝑛−1𝑥 .1
1

0
𝑑𝑥  
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𝐼 =  2 [(𝑡𝑎𝑛−1𝑥 − 𝑥)0
1 − ∫

1

1+𝑥2  . 𝑥 𝑑𝑥
1

0
]  

𝐼 =  2 [(
𝜋

4
− 0) − ∫

𝑥

1+𝑥2

1

0
𝑑𝑥]  

𝑃𝑢𝑡   1 +  𝑥2  =  𝑡           𝑤ℎ𝑒𝑛 𝑥 =  0  ;    

         𝑥 𝑑𝑥 =  
𝑑𝑡

2
            𝑤ℎ𝑒𝑛 𝑥 =  1 ;  𝑡 =  2  

∴   𝐼 =  2 [
𝜋

4
−

1

2
 ∫

𝑑𝑡

𝑡

2

1
]  

       =  
𝜋

2
− ∫

𝑑𝑡

𝑡

2

1
  

       = 
𝜋

2
− [log 𝑡]1

2 

       =  
𝜋

2
− [log 2 − log 1]1

2 

   𝐼  =  
𝜋

2
− log 2     ans .                 [∵  log (1)  =  0] 

Q.3) ∫
𝑥 sin 𝑥

1+cos2𝑥

𝜋

0
 𝑑𝑥 ……….[𝑅𝑒𝑚𝑜𝑣𝑎𝑙 𝑜𝑓 𝑥] 

Sol.3) 𝐼 = ∫
𝑥 sin 𝑥

1+cos2𝑥

𝜋

0
 𝑑𝑥               ……..(1) 

𝐼 = ∫
(𝜋−𝑥)sin(𝜋−𝑥)

1+cos2(𝜋−𝑥)

𝜋

0
 𝑑𝑥         …..(P-IV) 

𝐼 = ∫
(𝜋−𝑥)sin 𝑥

1+cos2𝑥

𝜋

0
                     …….(2)           {

cos(𝜋 − 𝑥) = −cos 𝑥
sin(𝜋 − 𝑥) = sin 𝑥

 

(1)  +  (2)  

2 𝐼 = ∫
𝑥 sin 𝑥 + 𝜋 sin 𝑥 – 𝑥 sin 𝑥 

1+cos2𝑥

𝜋

0
 𝑑𝑥 

2 𝐼 = 𝜋 ∫
sin 𝑥

1+cos2𝑥

𝜋

0
 𝑑𝑥 

Put  𝑐𝑜𝑠 𝑥 =  𝑡             when 𝑥 =  0  ;   𝑡 –  1  

   ∴   sin 𝑥 𝑑𝑥 = – 𝑑𝑡    when 𝑥 =  𝜋 ;   𝑡 = – 1 

∴  2 𝐼 =  −𝜋 ∫
𝑑𝑡

1+𝑡2

−1

1
  

    2 𝐼 = −𝜋[tan−1𝑡]1
−1  

    2 𝐼 = −𝜋[tan−1(−1) − tan−1(1)] 

    2 𝐼 =  −𝜋 [−
𝜋

4
−

𝜋

4
]  

    2 𝐼 =  −𝜋 (−
𝜋

2
)  

∴     𝐼 =  
𝜋2

4
     ans. 

Q.4) ∫
𝑥 tan 𝑥

sec 𝑥+tan 𝑥

𝜋

0
𝑑𝑥  

Sol.4) 𝐼 =  ∫
𝑥 𝑡𝑎𝑛 𝑥

𝑠𝑒𝑐 𝑥 + 𝑡𝑎𝑛 𝑥

𝜋

0
 𝑑𝑥                  …….{𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 sin 𝑥 & cos 𝑥} 

𝐼 =  ∫
𝑥 𝑠𝑖𝑛 𝑥

1 + 𝑠𝑖𝑛 𝑥

𝜋

0
 𝑑𝑥                        ……… (1) 
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𝐼 =  ∫
(𝜋−𝑥)𝑠𝑖𝑛(𝜋−𝑥)

1+𝑠𝑖𝑛(𝜋−𝑥)

𝜋

0
 𝑑𝑥              …….(P-IV) 

𝐼 =  ∫
(𝜋−𝑥) 𝑠𝑖𝑛 𝑥

1+𝑠𝑖𝑛 𝑥

𝜋

0
 𝑑𝑥                    …….(2) 

(1)  +  (2)  

2 𝐼 = ∫
𝑥 sin 𝑥 + 𝜋 sin 𝑥−𝑥 sin 𝑥

1+sin 𝑥

𝜋

0
 𝑑𝑥 

2 𝐼 =  𝜋 ∫
sin 𝑥

1+sin 𝑥

𝜋

0
 𝑑𝑥  

𝑇𝑦𝑝𝑒: 𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑧𝑒 

2 𝐼 =  𝜋 ∫
sin 𝑥

1+sin 𝑥
×  

(1−sin 𝑥)

(1−sin 𝑥)

𝜋

0
 𝑑𝑥  

2 𝐼 =  𝜋 ∫
sin 𝑥 −  sin2𝑥

cos2𝑥

𝜋

0
 𝑑𝑥   

2 𝐼 =  𝜋 ∫
sin 𝑥

cos2𝑥
 −  

sin2𝑥

cos2𝑥

𝜋

0
 𝑑𝑥  

2 𝐼 =  𝜋 ∫ tan 𝑥 sec 𝑥 −  tan2𝑥
𝜋

0

 𝑑𝑥 

2 𝐼 = 𝜋 ∫ tan 𝑥 sec 𝑥 − (sec2𝑥 − 1)
𝜋

0
 𝑑𝑥 

2 𝐼 =  𝜋[sec 𝑥 − tan 𝑥 + 𝑥]0
𝜋 

2 𝐼 = 𝜋[(sec 𝑥 − tan 𝑥 + 𝜋) − (sec 0 − tan 0 + 0)] 

2 𝐼 =  𝜋[(−1 − 0 + 𝜋) − (1 − 0)] 

2 𝐼 =  𝜋[𝜋 − 2] 

∴  𝐼 = 
𝜋

2
(𝜋 − 2)              ans.  

Q.5) 
∫

𝑥 sin 𝑥 cos 𝑥

sin4𝑥+cos4𝑥

𝜋

2
0

𝑑𝑥  

Sol.5) 
𝐼 =  ∫

𝑥 sin 𝑥 .  cos 𝑥

sin4𝑥+cos4𝑥

𝜋

2
0

𝑑𝑥                            ………(1) 

𝐼 =  ∫
(

𝜋

2
 − 𝑥) 𝑠𝑖𝑛(

𝜋

2
 − 𝑥) .  𝑐𝑜𝑠(

𝜋

2
 − 𝑥)

𝑠𝑖𝑛4(
𝜋

2
 − 𝑥) + 𝑐𝑜𝑠4(

𝜋

2
 − 𝑥)

𝜋

2
0

𝑑𝑥      ……….(P-IV) 

𝐼 = ∫
(

𝜋

2
−𝑥)cos 𝑥 .  sin 𝑥

cos4𝑥+sin4𝑥

𝜋

2
0

𝑑𝑥                      ……….(2) 

(1)  +  (2) 

2 𝐼 =  ∫
𝑥 𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥 + (

𝜋

2
−𝑥)𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥

𝑠𝑖𝑛4𝑥+𝑐𝑜𝑠4𝑥

𝜋

2
0

𝑑𝑥  

2 𝐼 = 
𝜋

2
∫

sin 𝑥 .  cos 𝑥

sin4𝑥 + cos4𝑥

𝜋

2
0

𝑑𝑥 

Divide N & D by cos4 𝑥 

2 𝐼 = 
𝜋

2
∫

tan 𝑥 sec2𝑥

tan4𝑥 + 1

𝜋

2
0

𝑑𝑥 

Put   tan2 𝑥  =  𝑡                              when 𝑥 =  0  ;   𝑡 =  0 

2 tan 𝑥 sec2 𝑥  𝑑𝑥 =  𝑑𝑡               when 𝑥 =  
𝜋

2
  ;   𝑡 =  ∞ 
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 tan 𝑥 sec2 𝑥  𝑑𝑥 =
𝑑𝑡

2
  

∴    2 𝐼 =  
𝜋

4
∫

𝑑𝑡

𝑡2 + 1

∞

0
  

      2 𝐼 = 
𝜋

4
(tan−1𝑡)0

∞ 

      2 𝐼 =  
𝜋

4
[tan−1(∞) − tan−1(0)] 

      2 𝐼 = 
𝜋

4
[

𝜋

2
− 0] 

 ⇒  2 𝐼 = 
𝜋2

8
 

 ⇒      𝐼 = 
𝜋2

16
   ans. 

Q.6) 
𝐼 =  ∫

𝑥 𝑑𝑥

𝑎2cos2𝑥 +  𝑏2sin2𝑥

𝜋

0

 

Sol.6) 𝐼 =  ∫
𝑥 𝑑𝑥

𝑎2𝑐𝑜𝑠2𝑥 + 𝑏2𝑠𝑖𝑛2𝑥

𝜋

0
                     ….…..(1) 

𝐼 =  ∫
(𝜋 − 𝑥) 𝑑𝑥

𝑎2𝑐𝑜𝑠2(𝜋−𝑥) + 𝑏2𝑠𝑖𝑛2(𝜋−𝑥)

𝜋

0
        ………(P-IV) 

𝐼 =  ∫
𝑥 𝑑𝑥

𝑎2cos2𝑥 + 𝑏2sin2𝑥

𝜋

0
                     ………(2) 

(1)  +  (2) 

2 𝐼 = ∫
𝑥 + 𝜋−𝑥

𝑎2cos2𝑥 + 𝑏2sin2𝑥

𝜋

0
𝑑𝑥 

2 𝐼 =  𝜋 ∫
1

𝑎2cos2𝑥 + 𝑏2sin2𝑥

𝜋

0
𝑑𝑥  

Type: Divide by 𝑐𝑜𝑠2𝑥  

Divide N & D by 𝑐𝑜𝑠2𝑥 

∴  2 𝐼 = 𝜋 ∫
sec2𝑥

𝑎2 + 𝑏2 tan2𝑥

𝜋

0
𝑑𝑥 

    2 𝐼 =  2𝜋 ∫
sec2 𝑥

𝑎2 + 𝑏2  tan2𝑥

𝜋

2
0

                      ……[∫ 𝑓(𝑥)𝑑𝑥 = 2 ∫ 𝑓(𝑥)𝑑𝑥
𝑎

0

2𝑎

0
]        ….(P-VI) 

 Put   𝑡𝑎𝑛 𝑥 =  𝑡           𝑥 =  0  ;   𝑡 =  0 

       sec2 𝑥 𝑑𝑥 = 𝑑𝑇     𝑥 =  
𝜋

2
  ;   𝑡 =  ∞ 

∴   2 𝐼 = 2𝜋 ∫
𝑑𝑡

𝑎2 + 𝑏2𝑡2

∞

0
 

        𝐼 =  
𝜋

𝑏2 ∫
𝑑𝑡

(
𝑎

𝑏
)

2
+ 𝑡2

∞

0
  

        𝐼 =  
𝜋

𝑏2 ×
𝑏

𝑎
[𝑡𝑎𝑛−1 (

𝑏𝑡

𝑎
)]

0

∞
  

        𝐼 =  
𝜋

𝑎𝑏
[tan−1(∞) − tan−1(0)] 

        𝐼 = 
𝜋

𝑎𝑏
[

𝜋

2
− 0] 

        𝐼 =  
𝜋2

2𝑎𝑏
              ans. 

Q.7) 𝐼 =  ∫
𝑥

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥  
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Sol.7) 𝐼 =  ∫
𝑥

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥                    ……..(1) 

𝐼 =  ∫
𝜋 − 𝑥

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛(𝜋−𝑥)

𝜋

0
𝑑𝑥              ……..(P-IV) 

𝐼 =  ∫
𝜋 − 𝑥

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥                     ……..(2) 

(1)  +  (2) 

2 𝐼 = ∫
𝑥 + 𝜋 − 𝑥

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥 

2 𝐼 = 𝜋 ∫
1

1−𝑐𝑜𝑠 𝛼 𝑠𝑖𝑛 𝑥

𝜋

0
𝑑𝑥 

(Type: single 𝑠𝑖𝑛 𝑥 , 𝑐𝑜𝑠 𝑥) 

2 𝐼 = 𝜋 ∫
1

1−𝑐𝑜𝑠 𝛼 .  
2 𝑡𝑎𝑛 

𝑥
2

1 +  𝑡𝑎𝑛
2 

𝑥
2

𝜋

0
𝑑𝑥 

2 𝐼 = 𝜋 ∫
1+

𝑡𝑎𝑛2𝑥

2

1+𝑡𝑎𝑛2𝑥

2
−2 𝑐𝑜𝑠 𝛼 .𝑡𝑎𝑛

𝑥

2
 

𝜋

0
𝑑𝑥 

2 𝐼 =  𝜋 ∫
1+𝑡𝑎𝑛2𝑥

2

1+𝑡𝑎𝑛2𝑥

2
−2𝑐𝑜𝑠 𝛼 .  𝑡𝑎𝑛 

𝑥

2
 + 1

𝜋

0
𝑑𝑥  

Put  𝑡𝑎𝑛 
𝑥

2
 =  𝑡                     when 𝑥 =  0  ;   𝑡 =  0 

        𝑠𝑒𝑐2 𝑥

2
 . 𝑑𝑥 =  2 𝑑𝑡               𝑥 =  𝜋   ;   𝑡 =  ∞ 

2 𝐼 = 
𝜋

2
∫

𝑑𝑡

𝑡2−
2𝑡

𝑐𝑜𝑠 𝛼
+1

∞

0
 

2 𝐼 =  
𝜋

2
∫

𝑑𝑡

𝑡2−2 𝑐𝑜𝑠 𝛼 𝑡+1

∞

0
          (perfect square) 

2 𝐼 =  
𝜋

2
∫

1

(𝑡−𝑐𝑜𝑠 𝛼)2−𝑐𝑜𝑠2𝛼 +1

∞

0
𝑑𝑡  

2 𝐼 = 
𝜋

2
∫

𝑑𝑡

(𝑡−𝑐𝑜𝑠 𝛼)2−𝑠𝑖𝑛2𝛼

∞

0
𝑑𝑡                      …..[1 − 𝑐𝑜𝑠2𝛼 = 𝑠𝑖𝑛2𝛼] 

2 𝐼 = 
𝜋

2
×

1

𝑠𝑖𝑛 𝛼
 [𝑡𝑎𝑛−1 (

𝑡−𝑐𝑜𝑠 𝛼

𝑠𝑖𝑛 𝛼
)]

0

∞
 

2 𝐼 =  
𝜋

2 𝑠𝑖𝑛 𝛼
 [𝑡𝑎𝑛−1(∞) − 𝑡𝑎𝑛−1 (

−𝑐𝑜𝑠 𝛼

𝑠𝑖𝑛 𝛼
)]  

   𝐼 =  
𝜋

4
 𝑠𝑖𝑛 𝛼 [

𝜋

2
− 𝑡𝑎𝑛−1(−𝑐𝑜𝑡 𝛼)] 

   𝐼 =  
𝜋

4
 𝑠𝑖𝑛 𝛼 [

𝜋

2
+ 𝑡𝑎𝑛−1(𝑐𝑜𝑡 𝛼)]                  ……..[𝑡𝑎𝑛−1(−𝑥) = −𝑡𝑎𝑛−1𝑥] 

   𝐼 =  
𝜋

4
 𝑠𝑖𝑛 𝛼 [

𝜋

2
+ 𝑡𝑎𝑛−1 (𝑡𝑎𝑛 (

𝜋

2
− 𝛼))]  

   𝐼 =  
𝜋

4 𝑠𝑖𝑛 𝛼
 [

𝜋

2
+

𝜋

2
− 𝛼] 

   𝐼 =  
𝜋

4 𝑠𝑖𝑛 𝛼
 [𝜋 − 𝛼]      ans. 

Q.8)  𝐼 =  ∫
log 𝑥

1+ 𝑥2

∞

0
𝑑𝑥                   

Sol.8)  𝐼 =  ∫
𝑙𝑜𝑔 𝑥

1+ 𝑥2

∞

0
𝑑𝑥  
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     Put   𝑥 = tan 𝜃                 when  𝑥 =  0  ;   𝜃 =  0 

            𝑑𝑥 =  𝑠𝑒𝑐2𝜃 𝑑𝜃         when 𝑥 =  ∞ ;    𝜃 =
𝜋

2
  

∴    𝐼 = ∫
log (𝑡𝑎𝑛 θ)

1+𝑡𝑎𝑛2θ

𝜋

2
0

 . 𝑠𝑒𝑐2θ 𝑑θ 

      𝐼 =  ∫
𝑙𝑜𝑔 (𝑡𝑎𝑛 𝜃)

𝑠𝑒𝑐2𝜃

𝜋

2
0

 . 𝑠𝑒𝑐2θ 𝑑θ 

      𝐼 =  ∫ 𝑙𝑜𝑔 (𝑡𝑎𝑛 𝜃)
𝜋

2
0

𝑑θ                    ……..(1) 

Proceed Yourself 

0 ans. 

 

Q.9)  𝐼 =  ∫
𝑙𝑜𝑔 (1+𝑥)

1+ 𝑥2

1

0
𝑑𝑥  

Q.9) 𝐼 =  ∫
𝑙𝑜𝑔 (1+𝑥)

1+ 𝑥2

1

0
𝑑𝑥  

  Put  𝑥 = tan 𝜃           when 𝑥 =  0  ;   𝜃 =  0               

  𝑑𝑥 = 𝑠𝑒𝑐2𝜃 𝑑𝜃     when 𝑥 =  1  ;   𝜃 =
𝜋

4
 

∴   𝐼 = ∫
log (1+tanθ)

1+ 𝑡𝑎𝑛2θ

𝜋

4
0

 . 𝑠𝑒𝑐2θ 𝑑θ 

     𝐼 =  ∫ log (1 + tan θ)
𝜋

4
0

𝑑θ        ………(1) 

Proceed yourself 

𝐼 =  
𝜋

8 
 log 2 ans. 

Q.10) 
𝐼 =  ∫ log (𝑠𝑖𝑛 𝑥)

𝜋

2
0

𝑑𝑥  

Sol.10) 
𝐼 =  ∫ log (𝑠𝑖𝑛 𝑥)

𝜋

2
0

𝑑𝑥                         …….(1) 

I = ∫ log (𝑠𝑖𝑛 (
𝜋

2
− 𝑥))

𝜋

2
0

𝑑𝑥             …….(P-IV)  

I = ∫ log (𝑐𝑜𝑠 𝑥)
𝜋

2
0

𝑑𝑥                         ……..(2) 

(1)  + (2) 

2 𝐼 =  ∫ log (𝑠𝑖𝑛 𝑥 .  𝑐𝑜𝑠 𝑥)
𝜋

2
0

𝑑𝑥  

2 𝐼 = ∫ log (
𝑠𝑖𝑛 (2𝑥)

2
)

𝜋

2
0

𝑑𝑥 

2 𝐼 = ∫ log (𝑠𝑖𝑛 (2𝑥)) − log 2
𝜋

2
0

𝑑𝑥 

2 𝐼 = ∫ log (𝑠𝑖𝑛 (2𝑥))
𝜋

2
0

𝑑𝑥 − ∫ log 2 . 𝑑𝑥
𝜋

2
0

 

2 𝐼 = ∫ log (𝑠𝑖𝑛 (2𝑥))
𝜋

2
0

𝑑𝑥 − log 2 (𝑥)0  
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2 𝐼 =  ∫ log (𝑠𝑖𝑛 (2𝑥))
𝜋

2
0

𝑑𝑥 −
π

2
log 2  

2 𝐼 = 𝐼1 −
𝜋

2
𝑙𝑜𝑔 2                                         ………(3) 

Where 𝐼1  =  ∫ 𝑙𝑜𝑔 (𝑠𝑖𝑛 (2𝑥))
𝜋

2
0

𝑑𝑥 

   Put  2𝑥 =  𝑡             when 𝑥 =  0  ;   𝑡 =  0 

           𝑑𝑥 =  
𝑑𝑡

2
                     𝑥 =  

𝜋

2
  ;   𝑡 =  𝜋  

∴  𝐼1 =  
1

2
∫ log (𝑠𝑖𝑛 𝑡)

𝜋

0
𝑑𝑡  

    𝐼1 =  
1

2
× 2 ∫ log (𝑠𝑖𝑛 𝑡)

𝜋

2
0

𝑑𝑡                        ……(P-VI) 

    𝐼1 =  ∫ 𝑙𝑜𝑔 (sin 𝑡 )
𝜋

2
0

𝑑𝑡 

    𝐼1 =  ∫ log (𝑠𝑖𝑛 𝑥)
𝜋

2
0

𝑑𝑥                              ……….(P-I) 

    𝐼1 = 𝐼 

∴   𝑒𝑞. (3) becomes 

  2𝐼 =  𝐼 −
𝜋

2
log 2 

∴    𝐼 =  −
𝜋

2
log 2    𝑎𝑛𝑠. 
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