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DEFINITE INTEGRALS 

Q.1) 𝐼 = ∫ 𝑒3𝑥4

3
+ 2𝑥 𝑑𝑥 

Sol.1) 𝑎 =  3 , 𝑏 =  4 , 𝑛ℎ =  4 –  3 = 1 

𝐼 = lim
ℎ→0

ℎ[𝑓(3) + 𝑓(3 + ℎ) + 𝑓(3 + 2ℎ) +  … . . 𝑓(3 + (𝑛 − 1)ℎ)] 

   = lim
ℎ→ 0

ℎ[(𝑒9 + 6) + (𝑒9+3ℎ + 6 + 2ℎ) + (𝑒9+6ℎ + 6 + 4ℎ) +  … … (𝑒9+3(𝑛−1)ℎ + 6 +

2(𝑛 − 1)ℎ)] 

  =  lim
ℎ→ 0

ℎ[{𝑒9 + 𝑒9+3ℎ + 𝑒9+6ℎ +  … … 𝑒9+3(𝑛−1)ℎ} + {(6 + 6 + 6 + ⋯ … 𝑛 𝑡𝑒𝑟𝑚) +

(2ℎ + 4ℎ +  … … 2(𝑛 − 1)ℎ)}] 

  = lim
ℎ→ 0

ℎ[𝑒9 + 𝑒9+3ℎ + 𝑒9+6ℎ +  … … . 𝑒9+3(𝑛−1)ℎ] + lim
ℎ→0

ℎ[6𝑛 + 2ℎ(1 + 2 +

⋯ . (𝑛 − 1)] 

  = 𝑒9 lim
ℎ→ 0

ℎ[1 + 𝑒3ℎ + 𝑒6ℎ +  … . . 𝑒3(𝑛−1)ℎ] + lim
ℎ→0

ℎ [6𝑛 +
2ℎ .𝑛(𝑛−1)

2
] 

  = 𝑒9 lim
ℎ→ 0

ℎ [1 (
(𝑒3ℎ)

𝑛
−1

𝑒3ℎ−1
)] + lim

ℎ→0
[6𝑛ℎ + (𝑛ℎ)(𝑛ℎ − ℎ)] 

  = 𝑒9 lim
ℎ→ 0

ℎ [
𝑒3𝑛ℎ−1

𝑒3𝑛ℎ−1

3ℎ
×3ℎ

] + lim
ℎ→0

[6𝑛 + (𝑛ℎ)(𝑛ℎ − ℎ)] 

Put 𝑛ℎ =  1 

∴ 𝐼 =  𝑒9 (𝑒3−1)

lim
ℎ→0

(
𝑒3ℎ−1

3ℎ
)×3

+ lim
ℎ→0

[6 + (1)(1 − ℎ)]  

𝐼 =  
𝑒9(𝑒3−1)

3
+ 6 + 1  

𝐼 =  
𝑒9(𝑒3−1)

3
+ 7    Ans….. 

Q.2) Evaluate ∫ 𝑒𝑥 (
1−𝑠𝑖𝑛 𝑥

1−𝑐𝑜𝑠 𝑥
)

𝜋
𝜋

2

𝑑𝑥 

Sol.2) 𝐼 =  ∫ 𝑒𝑥 (
1−𝑠𝑖𝑛 𝑥

1−𝑐𝑜𝑠 𝑥
)

𝜋
𝜋

2

𝑑𝑥  

𝐼 = ∫ 𝑒𝑥 (
1−2 𝑠𝑖𝑛 

𝑥

2
 .  𝑐𝑜𝑠

𝑥

2

2 𝑠𝑖𝑛2𝑥

2

)
𝜋

𝜋

2

𝑑𝑥 

𝐼 =  ∫ 𝑒𝑥 (
1

2
𝑐𝑜𝑠𝑒𝑐2 (

𝑥

2
) − 𝑐𝑜𝑡 (

𝑥

2
))

𝜋
𝜋

2

𝑑𝑥  

𝐼 =  ∫ 𝑒𝑥  𝑐𝑜𝑡 (
𝑥

2
)

𝜋
𝜋

2

𝑑𝑥 +
1

2
 ∫ 𝑒𝑥  . 𝑐𝑜𝑠𝑒𝑐2 (

𝑥

2
)

𝜋
𝜋

2

𝑑𝑥  

𝐼 =  − [(𝑐𝑜𝑡
𝑥

2
. 𝑒𝑥)

𝜋/2

𝜋
− ∫ −

1

2
. 𝑐𝑜𝑠𝑒𝑐2 (

𝑥

2
) 𝑒𝑥𝜋

𝜋

2

𝑑𝑥] +
1

2
∫ 𝑒𝑥𝑐𝑜𝑠𝑒𝑐2 𝑥

2

𝜋
𝜋

2

  

𝐼 =  − [𝑐𝑜𝑡
𝜋

2
. 𝑒𝑥 − 𝑐𝑜𝑡

𝜋

4
. 𝑒

𝜋

2] −
1

2
∫ 𝑒𝑥𝑐𝑜𝑠𝑒𝑐2 𝑥

2

𝜋
𝜋

2

𝑑𝑥 +
1

2
∫ 𝑒𝑥𝑐𝑜𝑠𝑒𝑐2 (

𝑥

2
)

𝜋
𝜋

2

𝑑𝑥  

𝐼 =  − [0 − 𝑒
𝜋

2]                        … … . . {∵   𝑐𝑜𝑡 (
𝜋

2
) = 0, 𝑐𝑜𝑡 (

𝜋

4
) = 1}  
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∴   𝐼 =  𝑒
𝜋

2                  𝐴𝑛𝑠 …..  

Q.3)  
𝐼 =  ∫ 𝑠𝑖𝑛(2𝑥). 𝑡𝑎𝑛−1(𝑠𝑖𝑛 𝑥)

𝜋

2
0

𝑑𝑥  

Sol.3) 
𝐼 = 2 ∫ 𝑠𝑖𝑛 𝑥. 𝑐𝑜𝑠 𝑥. 𝑡𝑎𝑛−1(𝑠𝑖𝑛 𝑥)

𝜋

2
0

𝑑𝑥 

Put  𝑠𝑖𝑛 𝑥 =  𝑡              when 𝑥 =  0  ;   𝑡 =  0 

     cos 𝑥 𝑑𝑥 =  𝑑𝑡       when 𝑥 =  
𝜋

2
  ;   𝑡 =  1  

∴  𝐼 =  2 ∫ 𝑡 . 𝑡𝑎𝑛−1(𝑡)
1

0
𝑑𝑡  

      =  2 [(𝑡𝑎𝑛−1𝑡.
𝑡2

2
)

0

1

− ∫
1

1+𝑡2 .
𝑡2

2
 𝑑𝑡

1

0
]  

      =  2 [(
𝜋

4
.

1

2
) − 0 −

1

2
∫

𝑡2

1+𝑡2  𝑑𝑡
1

0
] 

      =  2 [
𝜋

8
−

1

2
∫

1+𝑡2−1

1+𝑡2

1

0
𝑑𝑡] 

      =  
𝜋

4
− ∫ 1 −

1

1+𝑡2

1

0
𝑑𝑡 

      =  
𝜋

4
− [𝑡 − 𝑡𝑎𝑛−1𝑡]0

1 

      =  
𝜋

4
− [(1 −

𝜋

4
) − 0] 

 𝐼 =  
𝜋

2
− 1     Ans…. 

Q.4) 
𝐼 =  ∫

𝑥+𝑠𝑖𝑛 𝑥

1+𝑐𝑜𝑠 𝑥

𝜋

2
0

𝑑𝑥  

Sol.4) 
𝐼 =  ∫

𝑥+2 𝑠𝑖𝑛(
𝑥

2
) .  𝑐𝑜𝑠(

𝑥

2
)

2 𝑐𝑜𝑠2(
𝑥

2
)

𝜋

2
0

𝑑𝑥   

𝐼 =  ∫
𝑥

2𝑐𝑜𝑠2(𝑥/2)
+

2 𝑠𝑖𝑛(
𝑥

2
) .  𝑐𝑜𝑠(

𝑥

2
)

2 𝑐𝑜𝑠2(
𝑥

2
)

𝜋

2
0

𝑑𝑥  

𝐼 =  ∫
1

2
𝑥 𝑠𝑒𝑐2 (

𝑥

2
) + 𝑡𝑎𝑛 (

𝑥

2
)

𝜋

2
0

𝑑𝑥  

𝐼 =  
1

2
∫ 𝑥 . 𝑠𝑒𝑐2 (

𝑥

2
)

𝜋

2
0

𝑑𝑥 + ∫ 𝑡𝑎𝑛 (
𝑥

2
)

𝜋

2
0

𝑑𝑥  

𝐼 =  
1

2
[(𝑥 . 𝑡𝑎𝑛 (

𝑥

2
) .2)

0

𝜋

2
− ∫ 1 . 𝑡𝑎𝑛 (

𝑥

2
) . 2

𝜋

2
0

𝑑𝑥] + ∫ 𝑡𝑎𝑛 (
𝑥

2
)

𝜋

2
0

𝑑𝑥  

𝐼 =  
1

2
[(

𝜋

2
. 𝑡𝑎𝑛

𝜋

4
. 2) − 0] − ∫ 𝑡𝑎𝑛

𝑥

2

𝜋

2
0

𝑑𝑥 + ∫ 𝑡𝑎𝑛
𝑥

2

𝜋

2
0

𝑑𝑥  

𝐼 =  
1

2
[

𝜋

1
] =

𝜋

2
             𝐴𝑛𝑠  

Q.5) 
 𝐼 = ∫ 𝑠𝑖𝑛3(2𝑡) . 𝑐𝑜𝑠(2𝑡)

𝜋

4
0

𝑑𝑡                       

Sol.5) 
(a) I = ∫ 𝑠𝑖𝑛3(2𝑡) . 𝑐𝑜𝑠(2𝑡)

𝜋

4
0

𝑑𝑡 

Put  𝑠𝑖𝑛 (2𝑡)  =  𝑧 

 ∴   2 cos(2𝑡)𝑑𝑡  =  𝑑𝑧               𝑤ℎ𝑒𝑛 𝑡 =  0  ;   𝑧 =  0  
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          𝑐𝑜𝑠(2𝑡) 𝑑𝑡 =  
𝑑𝑧

2
               𝑤ℎ𝑒𝑛 𝑡 =  

𝜋

4
  ;   𝑧 =  1  

∴ 𝐼 = 
1

2
∫ 𝑧31

0
𝑑𝑧 

      =  
1

2
(

𝑧4

4
)

0

1

 

      =  
1

2
(

1

4
− 0) 

𝐼 =  
1

8
     Ans….. 

Q.6) 𝐼 = ∫
√𝑥

(30−𝑒
3
2)

2

9

4
𝑑𝑥 

Sol.6)  𝐼 = ∫
√𝑥

(30−𝑒
3
2)

2

9

4
𝑑𝑥 

Put  30 – 𝑥3/2 =  𝑡              𝑤ℎ𝑒𝑛 𝑥 =  4   ;    𝑡 =  30 –  8 =  22  

      
−3

2
 𝑥1/2 𝑑𝑥 =  𝑑𝑡          𝑤ℎ𝑒𝑛 𝑥 =  9  ;     𝑡 =  30 –  27 =  3  

       √𝑥𝑑𝑥 =
−2

3
𝑑𝑡 

∴   𝐼 = 
−2

3
∫

𝑑𝑡

𝑡2

3

22
 

       = 
−2

3
(−

1

𝑡
)

22

3
 

       =  
2

3
[

1

3
−

1

22
] 

       =  
2

3
(

22−3

66
) =

2(19)

3×66
=

19

99
        Ans…. 

Q.7) 
∫ √𝑠𝑖𝑛𝜑 𝑐𝑜𝑠5𝜑

𝜋

2
0

𝑑𝜑  

Sol.7) 
𝐼 =  ∫ √𝑠𝑖𝑛𝜑 . 𝑐𝑜𝑠4𝜑. 𝑐𝑜𝑠𝜑 

𝜋

2
0

𝑑𝜑  

  𝑃𝑢𝑡 𝑠𝑖𝑛𝜑  =  𝑡                 𝑤ℎ𝑒𝑛  𝜑 =  0  ;   𝑡 =  0 

    𝑐𝑜𝑠𝜑 𝑑𝜑  =  𝑑𝑡              𝑤ℎ𝑒𝑛  𝜑 =  
𝜋

2
 ;   𝑡 =  1  

∴  𝐼 = ∫ √𝑡(1 − 𝑠𝑖𝑛2𝜑)21

0
. 𝑑𝑡 

      = ∫ √𝑡(1 − 𝑡2)21

0
𝑑𝑡 

      =  ∫ √𝑡(1 + 𝑡4 − 2𝑡2) 𝑑𝑡
1

0
 

      =  ∫ √𝑡 + 𝑡9/2 − 2𝑡5/21

0
 𝑑𝑡 

      =  (
2

3
𝑡3/2 +

2

11
𝑡11/2 − 2 .

2

7
𝑡7/2)

0

1
 

      =  (
2

3
+

2

11
−

4

7
) − (0) 

      =  
154+42−132

231
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      =  
64

231
       𝐴𝑛𝑠 … 

Q.8)  𝐼 =  ∫ 𝑠𝑖𝑛−1 (
2𝑥

1+𝑥2)
1

0
𝑑𝑥 

Sol.8)  𝐼 = ∫ 𝑠𝑖𝑛−1 (
2𝑥

1+𝑥2
)

1

0
𝑑𝑥 

     𝐼 = 2 ∫ 𝑡𝑎𝑛−1𝑥
1

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

2𝑥

1+𝑥2)} 

     𝐼 =  2 ∫ 𝑡𝑎𝑛−1 𝑥 .1
1

0
𝑑𝑥 

         =  2 [(𝑡𝑎𝑛−1𝑥 . 𝑥)0
1 − ∫

1

1+𝑥2 . 𝑥
1

0
𝑑𝑥] 

Put   1 +  𝑥2  =  𝑡            𝑤ℎ𝑒𝑛 𝑥 =  0  ;   𝑡 =  1 

         𝑥 𝑑𝑥 =  
𝑑𝑡

2
              𝑥 =  1  , 𝑡 =  2 

∴  𝐼 =  2 [(
𝜋

4
. 1) − (0) −

1

2
]

1

2 𝑑𝑡

𝑡
  

      =  2 [
𝜋

4
−

1

2
(log 𝑡)1

2] 

      =  2 [
𝜋

4
−

1

2
(𝑙𝑜𝑔 2 − 𝑙𝑜𝑔 1)] 

      =  2 [
𝜋

4
−

1

2
𝑙𝑜𝑔 2]                              … … {∵  𝑙𝑜𝑔 1 =  0}   

    𝐼 =  
𝜋

2
− 𝑙𝑜𝑔 2           𝐴𝑛𝑠 …  

Q.9) 𝐼 =  ∫
1

√1+𝑥−√𝑥

1

0
𝑑𝑥  

Sol.9) 𝐼 =  ∫
1

√1+𝑥−√𝑥

1

0
𝑑𝑥            

Rationalize  

      𝐼 =  ∫
√1+𝑥+√𝑥

1+𝑥−𝑥

1

0
𝑑𝑥  

      𝐼 =  [
2

3
(1 + 𝑥)

3

2 +
2

3
𝑥

3

2]
0

1

 

        =  
2

3
[(2)

3

2 + (1)
3

2] −
2

3
[(1)

3

2 + 0] 

        =  
2

3
(2√2 + 1) −

2

3
(1) 

        =  
4√3

3
+

2

3
−

2

3
 

      𝐼 =  
4√2

3
             ans. 

Q.10)  𝐼 =  ∫
2𝑥+3

5𝑥2+1

1

0
𝑑𝑥  

Sol.10)  𝐼 = ∫
2𝑥+3

5𝑥2+1

1

0
𝑑𝑥                    (𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒) 

      𝐼 =  2 ∫
𝑥

5𝑥2+1

1

0
𝑑𝑥 + 3 ∫

1

5𝑥2+1

1

0
𝑑𝑥 

Put  5𝑥2 +  1 =  𝑡             𝑤ℎ𝑒𝑛 𝑥 =  0  ;   𝑡 =  1  

      10𝑥 𝑑𝑥 =  𝑑𝑡               𝑤ℎ𝑒𝑛 𝑥 =  1  ;   𝑡 =  6  
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           𝑥 𝑑𝑥 =  
𝑑𝑡

10
   

∴  𝐼 =  
2

10
∫

𝑑𝑡

𝑡
+

3

5
∫

1

𝑥2+(
1

√5
)

2

1

0

6

1
𝑑𝑡  

      =  
1

5
[𝑙𝑜𝑔 𝑡]1

6 +
3

5
× √5 [𝑡𝑎𝑛−1(𝑥 √5)]

0

1
 

      =  
1

5
[(log 6 − log 1) +

3

√5
(𝑡𝑎𝑛−1√5 − 𝑡𝑎𝑛−10)]  

    𝐼 =  
1

5
𝑙𝑜𝑔 6 +

3

√5
𝑡𝑎𝑛−1(√5)          ans. 
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