
Calculus  
Lesson  4.1:  Antiderivatives and Indefinite Integration 

Mrs. Snow, Instructor 
 

  
 

Find a function F whose derivative is 𝑓(𝑥) = 3𝑥2 
 
 
 

 
From the knowledge you have of derivatives, you probably knew to work backwards by deciding 
what steps were taken to come up with the derivative.  In other words, you would start to take 
the inverse of the derivative to find 𝐹.  The  process used to  undo a derivative is called the 
antiderivative.  

 
 

 

Notation for Antiderivatives (Integrals) 
 
 
 

y f (x)dx F(x) C= = +  
 
 

Variable of 
Integration 
 

Integrand 
 

Constant of 
Integration 



 

Integrating 
 

∫ 3𝑥 𝑑𝑥                                       ∫
1

𝑥3  𝑑𝑥 
 
 
 
 
 
 
 
 
 

∫ √𝑥 𝑑𝑥                                   ∫ 2 sin 𝑥  𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 



More Integrating 

∫  𝑑𝑥                                                      ∫(𝑥 + 2) 𝑑𝑥 
 
 
 
 
 

 

∫(3𝑥4 − 5𝑥2 + 𝑥 𝑑𝑥                                ∫
sin 𝑥

𝑐𝑜𝑥2𝑥
 𝑑𝑥 

 
 

 

Finding a Particular Solution 

2

1
F'(x) Find F(x) if F(1) 0

x
= =

 

Solving a Vertical Motion Problem 
• A ball is thrown upward with an initial velocity of 64 feet per second from an initial 

height of 80 feet. 
– Find the position function giving the height s as a function of the time t. 
– When does the ball hit the ground? 

 

 


