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Integral 

    If 𝐹(𝑥) is an antiderivative of  𝑓(𝑥), then the expression 𝐹(𝑥) + 𝐶 where 𝐶 is an 

arbitrary constant, is called the indefinite integral of   𝑓(𝑥).  

Integral Calculus Formula Sheet  

Integration Formulas Derivation Formulas No. 

∫ 𝟎. 𝒅𝒙 = 𝑪 
𝒅

𝒅𝒙
(𝑪) = 𝟎 1. 

∫ 𝒙𝒏 𝒅𝒙 =
𝒙𝒏+𝟏

𝒏 + 𝟏
+ 𝑪 

𝒅

𝒅𝒙
(𝒙𝒏) = 𝒏𝒙𝒏−𝟏 2. 

∫ 𝐜𝐨𝐬 𝒂𝒙 𝒅𝒙 = (𝟏 𝒂⁄ ) 𝐬𝐢𝐧 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐬𝐢𝐧 𝒂𝒙) = 𝒂 𝐜𝐨𝐬 𝒂𝒙 3. 

∫ 𝐬𝐢𝐧 𝒂𝒙 𝒅𝒙 = −(𝟏 𝒂⁄ ) 𝐜𝐨𝐬 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐜𝐨𝐬 𝒂𝒙) = −𝒂 𝐬𝐢𝐧 𝒂𝒙 4. 

∫ 𝐬𝐞𝐜𝟐 𝒂𝒙 𝒅𝒙 = (𝟏 𝒂⁄ )𝐭𝐚𝐧 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐭𝐚𝐧 𝒂𝒙) = 𝒂 𝐬𝐞𝐜𝟐 𝒂𝒙 5. 

∫ 𝐜𝐬𝐜𝟐 𝒂𝒙 𝒅𝒙 = −(𝟏 𝒂⁄ )𝐜𝐨𝐭 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐜𝐨𝐭 𝒂𝒙) = −𝒂 𝐜𝐬𝐜𝟐 𝒂𝒙 6. 

∫ 𝐬𝐞𝐜 𝒂𝒙 𝐭𝐚𝐧 𝒂𝒙 𝒅𝒙 = (𝟏 𝒂⁄ ) 𝐬𝐞𝐜 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐬𝐞𝐜 𝒂𝒙) = 𝒂 𝐬𝐞𝐜 𝒂𝒙 𝐭𝐚𝐧 𝒂𝒙 7. 

∫ 𝐜𝐬𝐜 𝒂𝒙 𝐜𝐨𝐭 𝒂𝒙 𝒅𝒙 = −(𝟏 𝒂⁄ ) 𝐜𝐬𝐜 𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝐜𝐬𝐜 𝒂𝒙) = −𝒂 𝐜𝐬𝐜 𝒂𝒙 𝐜𝐨𝐭 𝒂𝒙 8. 

∫
𝟏

√𝟏 − 𝒙𝟐
𝒅𝒙 = 𝐬𝐢𝐧−𝟏 𝒙 + 𝑪 

𝒅

𝒅𝒙
(𝐬𝐢𝐧−𝟏 𝒙) =

𝟏

√𝟏 − 𝒙𝟐
 9. 

∫
𝟏

𝟏 + 𝒙𝟐
𝒅𝒙 = 𝐭𝐚𝐧−𝟏 𝒙 + 𝑪 

𝒅

𝒅𝒙
(𝐭𝐚𝐧−𝟏 𝒙) =

𝟏

𝟏 + 𝒙𝟐
 10. 

∫
𝟏

𝒙√𝒙𝟐 − 𝟏
𝒅𝒙 = 𝐬𝐞𝐜−𝟏 𝒙 + 𝑪 

𝒅

𝒅𝒙
(𝐬𝐞𝐜−𝟏 𝒙) =

𝟏

𝒙√𝒙𝟐 − 𝟏
 11. 

∫
 𝟏 

𝒙
𝒅𝒙 = 𝐥𝐧|𝒙| + 𝑪 

𝒅

𝒅𝒙
(𝐥𝐧 𝒙) =

 𝟏 

𝒙
 12. 

∫ 𝒆𝒂𝒙 𝒅𝒙 = (𝟏 𝒂⁄ )𝒆𝒂𝒙 + 𝑪 
𝒅

𝒅𝒙
(𝒆𝒂𝒙) = 𝒂𝒆𝒂𝒙 13. 
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              The Integrals Concerning the Inverse Trigonometric Functions 

14.       ∫
𝒅𝒖

√𝒂𝟐 − 𝒖𝟐
= 𝐬𝐢𝐧−𝟏

 𝒖 

𝒂
+ 𝒄𝟏 = − 𝐜𝐨𝐬−𝟏

 𝒖 

𝒂
+ 𝒄𝟐               

15.      ∫
𝒅𝒖

𝒂𝟐 + 𝒖𝟐
=

 𝟏 

𝒂
𝐭𝐚𝐧−𝟏

 𝒖 

𝒂
+ 𝒄𝟏 =

  

−
 𝟏 

𝒂
𝐜𝐨𝐭−𝟏

 𝒖 

𝒂
+ 𝒄𝟐

  

16.     ∫
𝒅𝒖

𝒖 √𝒖𝟐 − 𝒂𝟐
=

 𝟏 

𝒂
𝐬𝐞𝐜−𝟏

 𝒖 

𝒂
+ 𝒄𝟏 = −

 𝟏 

𝒂
𝐜𝐬𝐜−𝟏

 𝒖 

𝒂
+ 𝒄𝟐       

 

Examples  

1. ∫ 𝑥√2𝑥 𝑑𝑥 = √2 ∫(𝑥)
 3 
2 𝑑𝑥 = √2 (𝑥)

 5 
2 × 

 2 

5
+ 𝑐 =

 2√2  

5
(𝑥)

 5 
2 + 𝑐      

2. ∫ √3𝑥 + 1 𝑑𝑥 =
 1 

3
∫ 3 (3𝑥 + 1)

 1 
2 𝑑𝑥 =

 1 

3
(3𝑥 + 1)

 3 
2 × 

 2 

3
+ 𝑐 =

 2 

9
(3𝑥 + 1)

 3 
2 + 𝑐 

3.  ∫
𝑑𝑥

(2𝑥 − 3)2
=

 1 

2
∫ 2 (2𝑥 − 3)−2𝑑𝑥 = −

 1 

2
(2𝑥 − 3)−1 + 𝑐 = −

 1 

2(2𝑥 − 3)
+ 𝑐 

4.  ∫
𝑥𝑑𝑥

√𝑥2 − 3
=

 1 

 2 
∫ 2𝑥(𝑥2 − 3)−1 2⁄ 𝑑𝑥 =

 1 

 2 
(𝑥2 − 3)1 2⁄ × 2 + 𝑐 = √𝑥2 − 3 + 𝑐 

5.  ∫
𝑥𝑑𝑥

𝑥2 − 3
=

 1 

 2 
ln|𝑥2 − 3| + 𝑐 

6. ∫ √1 + cos 2𝑥 𝑑𝑥 =  ∫ √2 cos2 𝑥 𝑑𝑥 =  ∫ √2 cos 𝑥 𝑑𝑥 = √2 sin 𝑥 + 𝑐 

7. ∫
sin 2𝑥

√1 + cos 2𝑥
𝑑𝑥 =

−1  

 2 
∫(1 + cos 2𝑥)−1 2⁄ (−2 sin 2𝑥) 𝑑𝑥 = −√1 + cos 2𝑥 + 𝑐 

8. ∫
sin 2𝑥

1 + cos 2𝑥
𝑑𝑥 =

−1 

 2 
∫

−2 sin 2𝑥

1 + cos 2𝑥
𝑑𝑥 =

−1 

 2 
ln|1 + cos 2𝑥| + 𝑐   

9. ∫(2𝑒−2𝑥 + 3𝑥2) 𝑑𝑥 = −𝑒−2𝑥 + 𝑥3 + 𝑐 

10. ∫ tan 2𝑥 𝑑𝑥 = ∫
sin 2𝑥

cos 2𝑥
𝑑𝑥 = −

 1 

 2 
ln|cos 2𝑥| + 𝑐 

11. ∫
𝑑𝑥

√2 − 𝑥2
= sin−1

 𝑥 

√2
+ 𝑐               
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12. ∫
𝑑𝑥

𝑥2 + 2𝑥 + 2
= ∫

𝑑𝑥

𝑥2 + 2𝑥 + 1 + 1
 

                                = ∫
𝑑𝑥

(𝑥 + 1)2 + 1
= tan−1(𝑥 + 1) + 𝑐 

13. ∫
𝑑𝑥

𝑥 √𝑥2 − 3
=

 1 

√3 
sec−1

 𝑥 

√3 
+ 𝑐       

14. ∫
2𝑥

𝑥2 − 6𝑥 + 10
𝑑𝑥 = ∫

2𝑥 − 6 + 6

𝑥2 − 6𝑥 + 10
𝑑𝑥 

                                      = ∫
2𝑥 − 6

𝑥2 − 6𝑥 + 10
𝑑𝑥 + ∫

6

𝑥2 − 6𝑥 + 9 + 1
𝑑𝑥 

                                      = ln|𝑥2 − 6𝑥 + 10| + ∫
6

(𝑥 − 3)2 + 1
𝑑𝑥 

                                      = ln|𝑥2 − 6𝑥 + 10| + 6 tan−1(𝑥 − 3) + 𝑐 

Definite Integration 

If   ∫ 𝑓(𝑥) 𝑑𝑥 = 𝐹(𝑥) + 𝑐 , then the definite integral of  𝑓(𝑥) on an interval [𝑎, 𝑏] is  

expressed as: ∫ 𝑓(𝑥)

𝑏

𝑎

𝑑𝑥 = 𝐹(𝑏) − 𝐹(𝑎). 

Examples  

1.    ∫ 𝑥√9 − 𝑥2

3

0

𝑑𝑥 = −
 1 

2
∫ −2𝑥(9 − 𝑥2)1 2⁄

3

0

𝑑𝑥 = −
 1 

2
(9 − 𝑥2)3 2⁄ ×

 2 

3
|

0

3

 

                                     = −
 1 

3
((9 − 32)3 2⁄ − (9 − 02)3 2⁄ ) = 9 

2.   ∫ sin 2𝑥

𝜋 2⁄

0

𝑑𝑥 = −
 1 

2
cos 2𝑥|

0

𝜋 2⁄

= −
 1 

2
(cos 𝜋 − cos 0) = −

 1 

2
(−1 − 1) = 1 

3.   ∫
1

√4 − 9𝑥2

2 3⁄

0

𝑑𝑥 =
 1 

 3 
sin−1

3𝑥

2
|

0

2 3⁄

=
 1 

 3 
(sin−1 1 − sin−1 0) =

 𝜋 

6
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4. ∫
1

𝑥2 − 2𝑥 + 10

4

1

𝑑𝑥 = ∫
1

𝑥2 − 2𝑥 + 1 + 9

4

1

𝑑𝑥 = ∫
1

(𝑥 − 1)2 + 9

4

1

𝑑𝑥 =
 1 

 3 
tan−1

𝑥 − 1

3
|
1

4

 

         =
 1 

 3 
(tan−1

4 − 1

3
− tan−1 0) =

 1 

 3 
(

 𝜋 

4
− 0) =

 𝜋 

12
 

 

 

Evaluate the following integrals 

1.  ∫(𝑥 + √𝑥)𝑑𝑥                2.  ∫ √3𝑥 − 2
3

 𝑑𝑥                 3.  ∫
𝑥𝑑𝑥

√1 − 4𝑥2
 

4.  ∫
𝑥𝑑𝑥

𝑥2 + 3
                        5.  ∫

𝑑𝑥

√1 − 4𝑥2
                     6.  ∫

𝑑𝑥

𝑥2 + 3

√3

0

 

7. ∫ √1 − cos 2𝑥 𝑑𝑥           8. ∫
(𝑥 − 1)2

𝑥√𝑥
𝑑𝑥                  9. ∫

𝑑𝑥

𝑥2 − 2𝑥 + 5
                  

 

𝐀𝐧𝐬:     1.  
𝑥2

2
+

2𝑥3 2⁄

3
+ 𝑐         2.  

(3𝑥 − 2)4 3⁄

4
+ 𝑐                     3.   −

√1 − 4𝑥2

4
+ 𝑐   

              4.  
ln(𝑥2 + 3)

2
+ 𝑐          5.  

sin−1 2𝑥

2
+ 𝑐                           6.   

 𝜋 

4√3
   

              7. −√2 cos 𝑥 + 𝑐          8.   
2𝑥3 2⁄

3
− 4√𝑥 −

2

√𝑥
+ 𝑐         9.   

 1 

 2 
tan−1 (

𝑥 − 1

2
) + 𝑐     


