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CALCULUS 

DIFFERENTIATION FORMULA 

1. 
𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛𝑥𝑛−1,

𝑑

𝑑𝑥
(

1

𝑥
) =

−1

𝑥2  ,
𝑑

𝑑𝑥
(√𝑥) =

1

2√𝑥
 

2. 
𝑑

𝑑𝑥
(𝑒𝑎𝑥) = 𝑎𝑒𝑎𝑥 ,

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 ,

𝑑

𝑑𝑥
(𝑒−𝑥) = −𝑒−𝑥 

3. 
𝑑

𝑑𝑥
(𝑙𝑜𝑔(𝑎𝑥 + 𝑏)) =

𝑎

𝑎𝑥+𝑏
 ,

𝑑

𝑑𝑥
(𝑙𝑜𝑔𝑥) =

1

𝑥
 

4. 
𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑎𝑥) = 𝑎 𝑐𝑜𝑠𝑎𝑥 ,

𝑑

𝑑𝑥
(𝑠𝑖𝑛𝑥) = 𝑐𝑜𝑠𝑥 

5. 
𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑎𝑥) = −𝑎 sin  𝑎𝑥  ,

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑥) = −𝑠𝑖𝑛𝑥 

6. 
𝑑

𝑑𝑥
(tan 𝑎𝑥) = 𝑎𝑠𝑒𝑐2 𝑎𝑥 ,

𝑑

𝑑𝑥
(𝑡𝑎𝑛𝑥) = 𝑠𝑒𝑐2𝑥 

7. 
𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐 𝑎𝑥) = −𝑎𝑐𝑜𝑠𝑒𝑐 𝑎𝑥 cot 𝑎𝑥  ,

𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐𝑥) = −𝑐𝑜𝑠𝑒𝑐𝑥 𝑐𝑜𝑡𝑥 

8. 
𝑑

𝑑𝑥
(sec 𝑎𝑥) = 𝑎 sec 𝑎𝑥 tan 𝑎𝑥  ,

𝑑

𝑑𝑥
(𝑠𝑒𝑐𝑥) = 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥 

9. 
𝑑

𝑑𝑥
(cot 𝑎𝑥) = −𝑎 𝑐𝑜𝑠𝑒𝑐2𝑎𝑥 ,

𝑑

𝑑𝑥
(𝑐𝑜𝑡𝑥) = −𝑐𝑜𝑠𝑒𝑐2𝑥 

10. 
𝑑

𝑑𝑥
(𝑢𝑣) = 𝑢

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥
= 𝑢𝑣′ + 𝑣𝑢′ 

11. 
𝑑

𝑑𝑥
(

𝑢

𝑣
) =

𝑣
𝑑𝑢

𝑑𝑥
 − 𝑢

𝑑𝑣

𝑑𝑥

𝑣2 =
𝑣𝑢′−𝑢𝑣′

𝑣2  

12. 
𝑑

𝑑𝑥
(sin−1 𝑥) =

1

√1−𝑥2
 

13. 
𝑑

𝑑𝑥
(cos−1 𝑥) =

−1

√1−𝑥2
 

14. 
𝑑

𝑑𝑥
(tan−1 𝑥) =

1

1+𝑥2 

15. 
𝑑

𝑑𝑥
(cot−1 𝑥) =

−1

1+𝑥2 

16. 
𝑑

𝑑𝑥
(sec−1 𝑥) =

1

𝑥√𝑥2−1
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17. 
𝑑

𝑑𝑥
(𝑐𝑜𝑠𝑒𝑐−1𝑥) =

−1

𝑥√𝑥2−1
 

INTEGRATION FORMULA 

1. ∫ 𝑥𝑛 𝑑𝑥 =
𝑥𝑛+1

𝑛+1
+ 𝑐 , 𝑖𝑓 𝑛 ≠ −1 

2. ∫(𝑎𝑥 + 𝑏)𝑛𝑑𝑥 =
(𝑎𝑥+𝑏)𝑛+1

𝑎(𝑛+1)
+ 𝑐 𝑖𝑓 𝑛 ≠ −1 

3. ∫ 𝑒𝑎𝑥𝑑𝑥 =
𝑒𝑎𝑥

𝑎
+ 𝑐 , ∫ 𝑒𝑥𝑑𝑥 =

𝑒𝑥

1
= 𝑒𝑥 + 𝑐 , ∫ 𝑒−𝑥𝑑𝑥 =

𝑒−𝑥

−1
= −𝑒−𝑥 

4. ∫
𝑑𝑥

𝑥
=

𝑙𝑜𝑔𝑥

1
= 𝑙𝑜𝑔𝑥 + 𝑐 , ∫

𝑑𝑥

𝑎𝑥+𝑏
 =

log(𝑎𝑥+𝑏)

𝑎
+ 𝑐 

5. ∫ sin 𝑎𝑥 𝑑𝑥 =
− cos 𝑎𝑥

𝑎
+ 𝑐 , ∫ sin 𝑥 𝑑𝑥 = − cos 𝑥 + 𝑐 

6. ∫ cos  𝑎𝑥  𝑑𝑥 =
𝑠𝑖𝑛𝑎𝑥

𝑎
+ 𝑐 , ∫ cos 𝑥 𝑑𝑥 = sin 𝑥 + 𝑐 

7. ∫ tan 𝑎𝑥 𝑑𝑥 =
log(sec 𝑎𝑥)

𝑎
+ 𝑐 , ∫ tan 𝑥 𝑑𝑥 = log(sec 𝑥) + 𝑐 

8. ∫ cot 𝑎𝑥 𝑑𝑥 =
log(𝑠𝑖𝑛𝑎𝑥)

𝑎
+ 𝑐 , ∫ cot 𝑥 𝑑𝑥 = log (sin 𝑥) + 𝑐 

9. ∫ sec 𝑎𝑥 𝑑𝑥 =
log(sec 𝑎𝑥+tan 𝑎𝑥)

𝑎
+ 𝑐 , ∫ sec 𝑥 𝑑𝑥 = log(sec 𝑥 + tan 𝑥) + 𝑐 

10. ∫ 𝑐𝑜𝑠𝑒𝑐 𝑎𝑥 𝑑𝑥 = −
log(𝑐𝑜𝑠𝑒𝑐 𝑎𝑥+cot 𝑎𝑥)

𝑎
+ 𝑐 , ∫ 𝑐𝑜𝑠𝑒𝑐 𝑥 𝑑𝑥 = − log(𝑐𝑜𝑠𝑒𝑐 𝑥 + 𝑐𝑜𝑡𝑥) + 𝑐 

11. ∫ 𝑠𝑒𝑐2𝑎𝑥 𝑑𝑥 =
tan 𝑎𝑥

𝑎
+ 𝑐 , ∫ 𝑠𝑒𝑐2𝑥 𝑑𝑥 = tan 𝑥 + 𝑐 

12. ∫ 𝑐𝑜𝑠𝑒𝑐2𝑎𝑥 𝑑𝑥 =
−cot 𝑎𝑥

𝑎
+ 𝑐 , ∫ 𝑐𝑜𝑠𝑒𝑐2𝑥 𝑑𝑥 = − cot 𝑥 + 𝑐 

13. ∫ sec 𝑎𝑥 tan 𝑎𝑥 𝑑𝑥 =
sec 𝑎𝑥

𝑎
+ 𝑐, ∫ sec 𝑥 tan 𝑥 𝑑𝑥 = sec 𝑥 + 𝑐 

14. ∫ 𝑐𝑜𝑠𝑒𝑐 𝑎𝑥 cot 𝑎𝑥 𝑑𝑥 =
−𝑐𝑜𝑠𝑒𝑐𝑎𝑥

𝑎
+ 𝑐 , ∫ 𝑐𝑜𝑠𝑒𝑐 𝑥 cot 𝑥 𝑑𝑥 = −𝑐𝑜𝑠𝑒𝑐 𝑥 + 𝑐 

15. ∫
𝑑𝑥

𝑥2+𝑎2 =
1

𝑎
tan−1 (

𝑥

𝑎
) + 𝑐 

16. ∫
𝑑𝑥

𝑥2−𝑎2 =
1

2𝑎
log (

𝑥−𝑎

𝑥+𝑎
) + 𝑐 
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17. ∫
𝑑𝑥

𝑎2−𝑥2 = 
1

2𝑎
log (

𝑎+𝑥

𝑎−𝑥
) + 𝑐 

18. ∫
𝑑𝑥

√𝑎2−𝑥2
= sin−1 (

𝑥

𝑎
) + 𝑐 

19. ∫
𝑑𝑥

√𝑥2+𝑎2
= sinh−1 (

𝑥

𝑎
) + 𝑐 (𝑜𝑟)  𝑙𝑜𝑔 ⌊

𝑥+√𝑥2+𝑎2

𝑎
⌋ + 𝑐 

20. ∫
𝑑𝑥

√𝑥2−𝑎2
= cosh−1 (

𝑥

𝑎
) + 𝑐  (𝑜𝑟)   log [

𝑥+√𝑥2−𝑎2

𝑎
] + c 

21. ∫ √𝑎2 − 𝑥2𝑑𝑥 =
x

2
√𝑎2 − 𝑥2 +

𝑎2

2
sin−1 (

𝑥

𝑎
) + 𝑐 

22. ∫ √𝑎2 + 𝑥2𝑑𝑥 =
𝑥

2
√𝑎2 + 𝑥2 +

𝑎2

2
sinh−1 (

𝑥

𝑎
) + 𝑐 

23. ∫ √𝑥2 − 𝑎2𝑑𝑥 =
x

2
√𝑥2 − 𝑎2 −

𝑎2

2
cosh−1 (

𝑥

𝑎
) + c 

24. 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛   𝑏𝑦   𝑝𝑎𝑟𝑡𝑠 

           ∫ 𝑢  𝑑𝑣 = 𝑢𝑣 − ∫ 𝑣 𝑑𝑢 + 𝑐        

Rules   for   choosing: ILATE 

                      I  →  Inverse trigonometry function  (sin−1 𝑥 ,  cos−1 𝑥 , … . . ) 

u               L →  Logarithmic function (log 𝑥) 

       A →  Algebraic function(𝑥 , 𝑥2, 𝑥3, … . ) 

       T →  Trigonometry function (sin 𝑥 , cos 𝑥 , tan 𝑥 , … . ) 

       E →  Exponential function 𝑒𝑥 

25. Bernoulli’s formula 

     ∫ 𝑢 𝑑𝑣 = 𝑢𝑣 − 𝑢′𝑣1 + 𝑢′′𝑣2 − 𝑢′′𝑣3 + ⋯ 
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     Where, 𝑢 =
𝑑𝑢

𝑑𝑥
 , 𝑢′′ =

𝑑𝑢′

𝑑𝑥
 , 𝑢′′′ =

𝑑𝑢′′

𝑑𝑥
 , … 

     And  𝑣1 = ∫ 𝑣 𝑑𝑥 , 𝑣2 = ∫ 𝑣1𝑑𝑥 , 𝑣3 = ∫ 𝑣2𝑑𝑥 , … .. 

                   u  →    Algebraic function 

                   dv  →  Either trigonometry function 

                                   (or) Exponential function 
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