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DEFINITE INTEGRALS 

Q.1)  𝐼 =  ∫
1

𝑥2(𝑥+1)

3

0
𝑑𝑥   

Sol.1)  𝐼 = ∫
1

𝑥2(𝑥+1)

3

0
𝑑𝑥 

Type: partial fraction 

let    
1

𝑥2(𝑥+1)
=

𝐴

𝑥
+

𝐵

𝑥2 +
𝑐

𝑥+1
 

     1 =  𝐴(𝑥)(𝑥 +  1)  +  𝐵(𝑥 +  1)  +  𝐶(𝑥2) 

     1 =  𝐴(𝑥2 + 𝑥)  +  𝐵(𝑥 +  1)  +  𝐶(𝑥2) 

Comp. coff. of 𝑥2 , 𝑥 & constant 

  0 =  𝐴 +  𝐶 

  0 =  𝐴 +  𝐵 

  1 =  𝐵  

Solving these equation we get 

𝐵 =  1 , 𝐴 = – 1, 𝐶 =  1  

∴   𝐼 =  ∫
−1

𝑥

3

1
+

1

𝑥2 +
1

𝑥+1
𝑑𝑥  

       =  [−𝑙𝑜𝑔𝑥 −
1

𝑥
+  𝑙𝑜𝑔(𝑥 + 1)]

1

3
  

       =  [(−𝑙𝑜𝑔 3 −
1

3
+ 𝑙𝑜𝑔 4) — (−𝑙𝑜𝑔 1 − 1 + 𝑙𝑜𝑔 2)]  

       =  −𝑙𝑜𝑔 3 −
1

3
+ 𝑙𝑜𝑔 4 + 0 + 1 − 𝑙𝑜𝑔 2  

       =  −𝑙𝑜𝑔 3 +
2

3
+ 2 𝑙𝑜𝑔 2 − 𝑙𝑜𝑔 2  

       =  
2

3
+ 𝑙𝑜𝑔 2 − 𝑙𝑜𝑔 3  

     𝐼 =  
2

3
+ 𝑙𝑜𝑔 (

2

3
)           𝐴𝑛𝑠 ….  

Q.2) 
𝐼 =  ∫ √1 − 𝑠𝑖𝑛 2𝑥

𝜋

4
0

𝑑𝑥  

Sol.2) 
𝐼 =  ∫ √𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 − 2𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥

𝜋
4

0

𝑑𝑥  

      𝐼 =  ∫ √(𝑐𝑜𝑠 𝑥 − 𝑠𝑖𝑛 𝑥)2
𝜋

4
0

𝑑𝑥                 … … {
0 < 𝑥 <

𝜋

4

𝑐𝑜𝑠 > 𝑠𝑖𝑛 𝑥
}  

      𝐼 =  ∫ (𝑐𝑜𝑠 𝑥 − 𝑠𝑖𝑛 𝑥)
𝜋

4
0

𝑑𝑥  

      𝐼 =  (𝑠𝑖𝑛 𝑥 + 𝑐𝑜𝑠 𝑥)
𝜋

4   
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      𝐼 =  (
1

√2
+

1

√2
) − (0 + 1)  

      𝐼 =  √2 − 1     ans. 

Q.3) 
 𝐼 =  ∫ √1 − 𝑐𝑜𝑠(2𝑥)

𝜋

2
𝜋

4

𝑑𝑥 

Sol.3) 
 𝐼 =  ∫ √1 − 𝑐𝑜𝑠(2𝑥)

𝜋

2
𝜋

4

𝑑𝑥  

      𝐼 =  ∫ √𝑠𝑖𝑛2 + 𝑐𝑜𝑠2𝑥 − 2 𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥
𝜋

2
𝜋

4

𝑑𝑥  

      𝐼 =  ∫ √(𝑠𝑖𝑛 𝑥 − 𝑐𝑜𝑠 𝑥)2
𝜋

2
𝜋

4

𝑑𝑥                      … … . [
𝜋

4
< 𝑥 <

𝜋

2

𝑠𝑖𝑛 𝑥 > 𝑐𝑜𝑠 𝑥
]  

      𝐼 =  ∫ (𝑠𝑖𝑛 𝑥 − 𝑐𝑜𝑠 𝑥)
𝜋

2
𝜋

4

𝑑𝑥  

      𝐼 =  [−𝑐𝑜𝑠 𝑥 − 𝑠𝑖𝑛 𝑥]𝜋

4

𝜋

2   

      𝐼 =  −[𝑐𝑜𝑠 𝑥 + 𝑠𝑖𝑛 𝑥]𝜋

4

𝜋

2   

      𝐼 =  − [(0 + 1) − (
1

√2
+

1

√2
)]   

      𝐼 =  −1 + √2  

      𝐼 =  √2 − 1      𝐴𝑛𝑠 ….  

Q.4) 𝐼 = ∫ 𝑒𝑥 . 𝑠𝑖𝑛 (
𝜋

4
+

𝑥

2
)

2𝜋

0
𝑑𝑥 

Sol.4) 𝐼 =  ∫ 𝑒𝑥 . 𝑠𝑖𝑛 (
𝜋

4
+

𝑥

2
)

2𝜋

0
𝑑𝑥                 {type 1st Repeats of the two times by parts} 

      𝐼 = [𝑠𝑖𝑛 (
𝜋

4
+

𝑥

2
) . 𝑒𝑥]

0

2𝜋
− ∫

1

2
𝑐𝑜𝑠 (

𝜋

4
+

𝑥

2
) . 𝑒𝑥2𝜋

0
𝑑𝑥 

      𝐼 =  [𝑠𝑖𝑛 (𝜋 +
𝜋

4
) . 𝑒2𝑥𝑠𝑖𝑛 (

𝜋

4
) . 𝑒0] −

1

2
∫ 𝑒𝑥 . 𝑐𝑜𝑠 (

𝜋

2
+

𝜋

4
)

2𝜋

0
𝑑𝑥 

      𝐼 =  [−
1

2
. 𝑒2𝑥 −

1

√2
] −

1

2
[(𝑐𝑜𝑠 (

𝑥

4
+

𝜋

4
) . 𝑒𝑥)

0

2𝜋
+

1

2
∫ 𝑠𝑖𝑛 (

𝑥

2
+

𝜋

4
) . 𝑒𝑥2𝜋

0
𝑑𝑥]  

      𝐼 =  (
−𝑒2𝑥−1

√2
) −

1

2
[𝑐𝑜𝑠 (𝜋 +

𝜋

4
) . 𝑒2𝑥 − 𝑐𝑜𝑠 (

𝜋

4
) 𝑒0] −

1

4
 ∫ 𝑒𝑥 . 𝑠𝑖𝑛 (

𝑥

2
+

𝜋

4
)

2𝜋

0
𝑑𝑥 

      𝐼 =  
−𝑒2𝑥−1

√2
−

1

2
[−

1

√2
 . 𝑒2𝜋 −

1

√2 
] −

1

4
 𝐼  

  𝐼 +  
1

4
 𝐼 =  

−𝑒2𝜋−1

√2
+

1

2√2
(𝑒2𝜋 + 1)  

      
5 𝐼

4
=

−2𝑒2𝜋−2+𝑒2𝜋+1

2√2
  

      
5 𝐼

4
=

−(𝑒2𝜋+1)

2√2
  

    𝐼 =  −
4

10√2
(𝑒2𝜋 + 1)  
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    𝐼 =  −
2

5√2
(𝑒2𝜋 + 1)  

    𝐼 =  −
√2

5
(𝑒2𝜋 + 1)   ans. 

Q.5) 𝐼 = ∫
1

𝑙𝑜𝑔 𝑥

𝑒2

𝑒
−

1

(𝑙𝑜𝑔 𝑥)2 𝑑𝑥     

Sol.5) I = ∫
1

𝑙𝑜𝑔 𝑥

𝑒2

𝑒
−

1

(𝑙𝑜𝑔 𝑥)2 𝑑𝑥   

   Put  𝑙𝑜𝑔 𝑥 =  𝑡            when 𝑥 =  𝑒    ;     𝑡 =  1 

                𝑥 =  𝑒𝑡            when 𝑥 =  𝑒2  ;      𝑡 =  2 

             𝑑𝑥 =  𝑒𝑡 𝑑𝑡       

𝐼 =  ∫ 𝑒𝑡 (
1

𝑡
−

1

𝑡2)
2

1
𝑑𝑡  

   =  ∫ 𝑒𝑡 .
1

𝑡

2

1
𝑑𝑡 − ∫ 𝑒𝑡2

1
.

1

𝑡2 𝑑𝑡  

   = [𝑒𝑡 .
1

𝑡
]

1

2
+ ∫

1

𝑡2

2

1
𝑒𝑡𝑑𝑡 − ∫

1

𝑡2

2

1
𝑒𝑡𝑑𝑡 

   = [𝑒2 .
1

2
] − [𝑒] 

𝐼 =  
𝑒2

2
− 𝑒        ans. 

Q.6)  ∫ (𝑠𝑖𝑛2 𝑥

2
− 𝑐𝑜𝑠2 𝑥

2
)

𝜋

0
𝑑𝑥           

Sol.6)  ∫ (𝑠𝑖𝑛2 𝑥

2
− 𝑐𝑜𝑠2 𝑥

2
)

𝜋

0
𝑑𝑥      

   = ∫ − (𝑐𝑜𝑠2 𝑥

2
− 𝑠𝑖𝑛2 𝑥

2
)

𝜋

0
𝑑𝑥 

   = ∫ −𝑐𝑜𝑠 𝑥
𝜋

0
𝑑𝑥              ……..[𝑐𝑜𝑠 2θ = 𝑐𝑜𝑠2θ − 𝑠𝑖𝑛2θ] 

   = −(𝑠𝑖𝑛)0
𝜋 

   = −(𝑠𝑖𝑛 𝜋 − 𝑠𝑖𝑛 𝜋) 

   =  0     Ans…… 

(c) 𝐼 =  ∫
𝑥

(1+𝑥)(1+𝑥2)

∞

0
 

  
𝜋

4
      Hint: partial fraction  (Type: 2) 
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