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Derivatives: 
1. Formal Definition: 

 𝑓 ′ 𝑥 = lim𝑕→∞
𝑓 𝑥+𝑕 −𝑓(𝑥)

𝑕
 

 

2. 
𝑑

𝑑𝑥
 𝑘 = 0 

3. 
𝑑

𝑑𝑥
 𝑘 ∙ 𝑓 𝑥  = 𝑘 ∙

𝑑

𝑑𝑥
 𝑓 𝑥  = 𝑘 ∙ 𝑓 ′(𝑥) 

4. 
𝑑

𝑑𝑥
 𝑥 = 1 

 

5. Power Rule: 
𝑑

𝑑𝑥
 𝑥𝑛  = 𝑛𝑥𝑛−1 

6. Sum or Difference Rule: 

 
𝑑

𝑑𝑥
 𝑓 𝑥 ± 𝑔 𝑥  =

𝑑

𝑑𝑥
 𝑓 𝑥  ±

𝑑

𝑑𝑥
 𝑔 𝑥  = 𝑓 ′(𝑥) ± 𝑔′(𝑥) 

7. Product Rule: 

 
𝑑

𝑑𝑥
 𝑓 𝑥 𝑔 𝑥  = 𝑓 𝑥 ∙

𝑑

𝑑𝑥
 𝑔 𝑥  + 𝑔 𝑥 ∙

𝑑

𝑑𝑥
[𝑓(𝑥)] 

8. Quotient Rule: 

 
𝑑

𝑑𝑥
 
𝑓(𝑥)

𝑔(𝑥)
 =

𝑔 𝑥 ∙
𝑑

𝑑𝑥
 𝑓 𝑥  −𝑓 𝑥 ∙

𝑑

𝑑𝑥
[𝑔 𝑥 ]

(𝑔 𝑥 )2
 

9. Chain Rule: 

 
𝑑

𝑑𝑥
 𝑓(𝑥)𝑛  = 𝑛𝑓 𝑥 𝑛−1𝑓 ′(𝑥) 

 
Exponential Rules: 

9. 
𝑑

𝑑𝑥
 𝑒𝑥 = 𝑒𝑥  

10. 
𝑑

𝑑𝑥
 𝑒𝑓 𝑥  = 𝑒𝑓(𝑥) ∙

𝑑

𝑑𝑥
[𝑓 𝑥 ] 

11. 
𝑑

𝑑𝑥
 𝑎𝑥 = (ln 𝑎) ∙ 𝑎𝑥  

12. 
𝑑

𝑑𝑥
 𝑎𝑓 𝑥  = (ln 𝑎) ∙ 𝑎𝑓 𝑥 ∙

𝑑

𝑑𝑥
[𝑓(𝑥)] 

 
Log Rules: 

13. 
𝑑

𝑑𝑥
 ln 𝑥  =

1

𝑥
 

14. 
𝑑

𝑑𝑥
 ln 𝑓 𝑥   =

𝑑

𝑑𝑥
[𝑓 𝑥 ]

𝑓(𝑥)
 

15. 
𝑑

𝑑𝑥
 log𝑎  𝑥  =

1

ln 𝑎
∙
1

𝑥
 

16. 
𝑑

𝑑𝑥
 log𝑎  𝑓 𝑥   =

1

ln 𝑎
∙

𝑑

𝑑𝑥
[𝑓 𝑥 ]

𝑓(𝑥)
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Integrals: 
1.  𝑘𝑑𝑥 = 𝑘𝑥 + 𝐶 
2.  𝑘 ∙ 𝑓 𝑥 𝑑𝑥 = 𝑘 ∙  𝑓 𝑥 𝑑𝑥 

3.  𝑥𝑑𝑥 =
1

2
𝑥2 + 𝐶 

4. Sum or Difference Rule: 
   𝑓 𝑥 ± 𝑔 𝑥  𝑑𝑥 =  𝑓 𝑥 𝑑𝑥 ±  𝑔 𝑥 𝑑𝑥 
 
5. Power Rule: 

  𝑥𝑛𝑑𝑥 =
𝑥𝑛+1

𝑛+1
+ 𝐶 =

1

𝑛+1
∙ 𝑥𝑛+1 , when n ≠ -1 

6.  𝑥−1𝑑𝑥 =  
𝑑𝑥

𝑥
= ln |𝑥| + 𝐶 

 
Exponent Rules: 
7.  𝑒𝑥𝑑𝑥 = 𝑒𝑥 + 𝐶 

8.  𝑒𝑘𝑥𝑑𝑥 =
1

𝑘
∙ 𝑒𝑘𝑥 + 𝐶 

9.  𝑎𝑥𝑑𝑥 =
1

ln 𝑎
∙ 𝑎𝑥 + 𝐶 

10.  𝑎𝑘𝑥𝑑𝑥 =
1

𝑘(ln 𝑎)
∙ 𝑎𝑘𝑥 + 𝐶 

 


