


INTEGRATION - 5 

1.       𝑠𝑖𝑛610 

Let  𝑦 = sin 𝑥 

We take 𝑥 = 600 

𝛿𝑥 = 𝑑𝑥 = 610 − 600 = 10 = 0.01745  

𝑦 = sin 600 = 0.866     

Now  𝑦 = sin 𝑥  

𝑑(𝑦) = 𝑑(sin 𝑥)  

𝑑𝑦 = cos 𝑥  𝑑𝑥  

𝑑𝑦 = 𝑐𝑜𝑠600(0.01745)  

𝑑𝑦 = 0.0087  

Thus  sin 610 ≈ 𝑦 + 𝑑𝑦  

  = 0.866 + 0.0087 

  = 0.8747 

 

 

 

 

2.  ∫
1−x2

1+x2
dx 

= ∫
2 − 1 − x2

1 + x2
dx 

= ∫
2 − (1 + x2)

1 + x2
dx 

= ∫
2

1 + x2
dx − ∫

1 + x2

1 + x2
dx 

= 2 ∫
1

1 + x2
dx − ∫ 1dx 
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= 2tan−1 x − x + c 

 

3.  ∫ sin(𝑎 + 𝑏)𝑥𝑑𝑥 

=
− cos(𝑎+𝑏)𝑥

𝑎+𝑏
𝑑𝑥  

= −
1

𝑎 + 𝑏
cos(𝑎 + 𝑏)𝑥 + 𝑐 

 

 

4. = ∫ ln 𝑥 ×
1

𝑥
𝑑𝑥 

As 𝑓(𝑥) = ln 𝑥 

And 𝑓′(𝑥) =
1

𝑥
 ,  so 

Using ∫[𝑓(𝑥)]𝑛 =
[𝑓(𝑥)]𝑛+1

𝑛+1
 

=
(ln 𝑥)1+1

1 + 1
+ 𝑐 

=
(ln 𝑥)2

2
+ 𝑐 

 

 

 

5.   = ∫(2𝑥 + 3)
1

2⁄ 𝑑𝑥 

  × and ÷ by 2 to make derivative 

  =
1

2
∫(2𝑥 + 3)

1
2⁄ . 2𝑑𝑥 

  =
1

2
.

(2𝑥+3)
1

2⁄ +1

1
2⁄ +1

+ 𝑐 
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  =
1

2
.

(2𝑥+3)
3

2⁄

3
2⁄

+ 𝑐 

  =
1

2
.

2

3
(2𝑥 + 3)

3
2⁄ + 𝑐 

  =
1

3
(2𝑥 + 3)

3
2⁄ + 𝑐 

 

6.  = ∫ tan2xdx  

   = ∫(sec2x − 1)dx 

   = ∫(sec2xdx − ∫ 1dx 

   = tanx − x + c 

 

7.  = ∫
1

(2x+3)4
dx 

   = ∫(2x + 3)−4dx 

   =
1

2
.

(2x + 3)−4+1

−4+1
+ c 

   = −
1

6(2x+3)3
+ c 

 

8.  We know that 

  
𝑑

𝑑𝑥
[𝑙𝑛𝑓(𝑥)] =

1

𝑓(𝑥)
. 𝑓′(𝑥) 

  Taking integration on both sides    

  ∫
𝑑

𝑑𝑥
[𝑙𝑛𝑓(𝑥)] = ∫

1

𝑓(𝑥)
. 𝑓′(𝑥) 

  ⟹    𝑙𝑛𝑓(𝑥) = ∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 

  ⟹    ∫
𝑓′(𝑥)

𝑓(𝑥)
𝑑𝑥 = 𝑙𝑛𝑓(𝑥) + 𝑐    By definition 
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(∫ 𝑓(𝑥) 𝑑𝑥 = 𝐹(𝑥) + 𝑐 

Hence proved. 
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