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* Some Suggestions About When & How to Use This Handout 

If you are in Math 1304 Calculus I class, you will only need Subsection a. 

Differentiation/Derivative in Section A-D and Section E; 

if you are in Math 2304 Calculus II class, you will find Subsection b. Integration/Antiderivative in 

Section A-D useful; 

if you are in Math 2304 Calculus III class, take this handout as a review of Calculus I & II.    

*Because this handout is very concise, it would better help you with specific examples from 

your textbook and/or class notes during your tutoring sessions. 

 

A. General Rules (c is a constant) 

a. Differentiation/Derivative 

𝑑𝑦

𝑑𝑥
(𝑐)=0 

𝑑𝑦

𝑑𝑥
(𝑥𝑛)=𝑛𝑥𝑛−1 𝑑𝑦

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

(𝑐𝑓)′ = 𝑐𝑓′   (𝑓 + 𝑔)′ = 𝑓′ + 𝑔′ (𝑓 − 𝑔)′ = 𝑓′ − 𝑔′ 

             

The Product Rule: (𝑓𝑔)′ = 𝑓𝑔′ + 𝑓′𝑔 The Quotient Rule: (
𝑓

𝑔
) ′ =

𝑔𝑓′−𝑔𝑓′

𝑔2  

                        

b. Integration/Antiderivative 

∫ 𝑥𝑛 𝑑𝑥 =
𝑥𝑛+1

𝑛+1
(𝑛 ≠ −1)     ∫ 𝑒𝑥𝑑𝑥 = 𝑒𝑥     

∫ 𝑐𝑓(𝑥)𝑑𝑥 = 𝑐 ∫ 𝑓(𝑥)𝑑𝑥 ∫[𝑓(𝑥) ± 𝑔(𝑥)]𝑑𝑥 = ∫ 𝑓(𝑥)𝑑𝑥 ± ∫ 𝑔(𝑥)𝑑𝑥    

                                                                                                                                  

B. Derivative & Antiderivative of Trigonometric Functions  

a. Differentiation/Derivative 

𝒅𝒚

𝒅𝒙
(𝐬𝐢𝐧 𝒙) = 𝐜𝐨𝐬 𝒙    

𝒅𝒚

𝒅𝒙
(𝐜𝐨𝐬 𝒙) = − 𝐬𝐢𝐧 𝒙     𝒅𝒚

𝒅𝒙
(𝐭𝐚𝐧 𝒙) = 𝐬𝐞𝐜𝟐 𝒙 
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𝒅𝒚

𝒅𝒙
(𝐜𝐬𝐜 𝒙) = − 𝐜𝐬𝐜 𝒙 𝐜𝐨𝐭 𝒙    

𝒅𝒚

𝒅𝒙
(𝐬𝐞𝐜 𝒙) = 𝐬𝐞𝐜 𝒙 𝐭𝐚𝐧 𝒙   𝒅𝒚

𝒅𝒙
(𝐜𝐨𝐭 𝒙)

= − 𝐜𝐬𝐜𝟐 𝒙 

                                                                

b. Integration/Antiderivative 

∫ 𝐜𝐨𝐬 𝒙 𝒅𝒙 = 𝐬𝐢𝐧 𝒙      ∫ 𝐬𝐢𝐧 𝒙 𝒅 = − 𝐜𝐨𝐬 𝒙    

∫ 𝐬𝐞𝐜𝟐 𝒙 𝒅𝒙 = 𝐭𝐚𝐧 𝒙  ∫ 𝐜𝐬𝐜 𝒙 𝐜𝐨𝐭 𝒙  𝒅𝒙 = − 𝐜𝐬𝐜 𝒙   

∫ 𝐬𝐞𝐜 𝒙 𝐭𝐚𝐧 𝒙 𝒅𝒙 = 𝐬𝐞𝐜 𝒙 ∫ 𝐜𝐬𝐜𝟐 𝒙 𝒅𝒙 = − 𝐜𝐬𝐜 𝒙 

∫ 𝐬𝐞𝐜 𝒙 𝒅𝒙 = 𝐥𝐧|𝐬𝐞𝐜 𝒙 + 𝐭𝐚𝐧 𝒙| ∫ 𝐜𝐬𝐜 𝒙 𝒅𝒙 = 𝐥𝐧|𝐜𝐬𝐜 𝒙 − 𝐜𝐨𝐭 𝒙| 

∫ 𝐭𝐚𝐧 𝒙 𝒅𝒙 = 𝐥𝐧|𝐬𝐞𝐜 𝒙| ∫ 𝐜𝐨𝐭 𝒙  𝒅𝒙 = 𝐥𝐧|𝐬𝐢𝐧 𝒙| 

 

C. Inverse Trigonometric Functions 

a. Differentiation/Derivative 

𝒅𝒚

𝒅𝒙
(𝐬𝐢𝐧−𝟏 𝒙) =

𝟏

√(𝟏 − 𝒙𝟐)
 

𝒅𝒚

𝒅𝒙
(𝐬𝐞𝐜−𝟏 𝒙) =

𝟏

𝒙√(𝒙𝟐−𝟏)
   

𝒅𝒚

𝒅𝒙
(𝐭𝐚𝐧−𝟏 𝒙) =

𝟏

𝟏+𝒙𝟐   

𝒅𝒚

𝒅𝒙
(𝐜𝐨𝐬−𝟏 𝒙) = −

𝟏

√(𝟏 − 𝒙𝟐)
 

𝒅𝒚

𝒅𝒙
(𝐜𝐬𝐜−𝟏 𝒙) =

−𝟏

𝒙√(𝒙𝟐−𝟏)
  𝒅𝒚

𝒅𝒙
(𝐜𝐨𝐭−𝟏 𝒙) =

−𝟏

𝟏+𝒙𝟐
 

                                                                                                          

b. Integration/Antiderivative 

∫
𝒅𝒙

𝒙𝟐 + 𝒂𝟐
=

𝟏

𝒂
𝐭𝐚𝐧−𝟏 (

𝒙

𝒂
) ∫

𝒅𝒙

√𝒂𝟐 − 𝒙𝟐
= 𝐬𝐢𝐧−𝟏 (

𝒙

𝒂
) , 𝒂 > 𝟎 

                        

D. Exponential and Logarithmic Functions 

a. Differentiation/Derivative 
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𝒅𝒚

𝒅𝒙
(𝒂𝒙) = 𝒂𝒙 𝐥𝐧 𝒂 

𝒅𝒚

𝒅𝒙
(𝐥𝐨𝐠𝒂 𝒙) =

𝟏

𝒙 𝐥𝐧 𝒂
  𝒅𝒚

𝒅𝒙
(𝐥𝐧 𝒙) =

𝟏

𝒙
 

                                                             

b. Integration/Antiderivative 

              

∫
𝟏

𝒙
𝒅𝒙 = 𝐥𝐧|𝒙| ∫ 𝒃𝒙𝒅𝒙 =

𝒃𝒙

𝐥𝐧 𝒃
 

        

E. Composition of Functions (The Chain Rule) 

            

The Chain Rule: If 𝑔 is differentiable at 𝑥 and 𝑓 is differentiable at 𝑔(𝑥), then the composite 

function  𝐹 = 𝑓𝑜𝑔  defined by 𝐹(𝑥) = 𝑓(𝑔(𝑥))  is differentiable at 𝑥 and 𝐹′ is given by the 

product: 

𝐹′(𝑥) = 𝑓′(𝑔(𝑥)) ∗  𝑔′(𝑥) 

 

 

 

 

 

 

References: The Following works were referred to during the creation of this handout: Calculus Early 

Transcendentals (5E) 


