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Section 4.9 – Antiderivatives 

- Antiderivative 

A function 𝐹 is called an antiderivative of 𝑓 on an interval 𝐼 if 𝐹ᇱ(𝑥) = 𝑓(𝑥) for all 𝑥 in 𝐼. 

 

 

 

- If 𝐹 is an antiderivative of 𝑓 on an interval 𝐼, then the most general antiderivative of 𝑓 on 𝐼 is  

𝐹(𝑥) + 𝐶 
where 𝐶 is an arbitrary constant. 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Example 1 

Find the most general antiderivative of each of the following functions. 
(a) 𝑓(𝑥) = sin 𝑥 (b) 𝑓(𝑥) = 1/𝑥 (c) 𝑓(𝑥) = 𝑥௡,  𝑛 ≠ −1 

Solution 
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- Table of Antiderivative Formulas 
Function Particular antiderivative Function Particular antiderivative 

𝑐𝑓(𝑥) 𝑐𝐹(𝑥) sin 𝑥 −cos 𝑥 

𝑓(𝑥) + 𝑔(𝑥) 𝐹(𝑥) + 𝐺(𝑥) secଶ 𝑥 tan 𝑥 

𝑥௡ (𝑛 ≠ −1) 𝑥௡ାଵ

𝑛 + 1
 sec 𝑥 tan 𝑥 sec 𝑥 

1

𝑥
 ln|𝑥| 

1

√1 − 𝑥ଶ
 sinିଵ 𝑥 

𝑒௫ 𝑒௫ 
1

1 + 𝑥ଶ
 tanିଵ 𝑥 

𝑏௫  
𝑏௫

ln 𝑏
 cosh 𝑥 sinh 𝑥 

cos 𝑥 sin 𝑥 sinh 𝑥 cosh 𝑥 

 
 
 

 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 

Example 2 

Find all functions 𝑔 such that 

𝑔ᇱ(𝑥) = 4 sin 𝑥 +
2𝑥ହ − √𝑥

𝑥
 

Solution 
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Example 3 

Find 𝑓 if 𝑓ᇱ(𝑥) = 𝑒௫ + 20(1 + 𝑥ଶ)ିଵ and 𝑓(0) = −2. 

Solution 

 

Example 4 

Find 𝑓 if 𝑓ᇱᇱ(𝑥) = 12𝑥ଶ + 6𝑥 − 4, 𝑓(0) = 4, and 𝑓(1) = 1. 

Solution 
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Problems 
- Find the most general antiderivative of the function. (Check your answer by 
differentiation.) 

(a) 𝒇(𝒙) = 𝒙𝟐 − 𝟑𝒙 + 𝟐 

 

 

 

 

 

 

 

(b) 𝒇(𝒙) = 𝒙(𝟏𝟐𝒙 + 𝟖) 

 

 

 

 

 

 

(c) 𝒇(𝒙) = 𝒆𝟐 
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(d) 𝒇(𝒙) = 𝟑√𝒙 − 𝟐√𝒙
𝟑  

 

 

 

 

 

 

 

 

 

 

 

(e) 𝒈(𝒕) = 𝟏ା𝒕ା𝒕𝟐

√𝒕
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- Find 𝒇. 

(a) 𝒇ᇱᇱ(𝒙) = 𝟏/𝒙𝟐 

 

 

 

 

 

 

 

(b) 𝒇ᇱᇱ(𝜽) = 𝐬𝐢𝐧𝜽 + 𝐜𝐨𝐬 𝜽,  𝒇(𝟎) = 𝟑,  𝒇ᇱ(𝟎) = 𝟒 


