
Subject for this video: 

 

Increasing and Decreasing Intervals for a Function Given by a Formula 

 

Reading: 

• General: Section 4.1 First Derivative and Graphs 

• More Specifically: In my opinion, Section 4.1 is not organized very well. The topics do not 

progress from simple to more complex. The exercises also do not progress from simple to 

more complex. Plus, the ordering of the exercises does not match the order of presentation in 

the reading. You may find the book a little frustrating to read. I have chosen to present 

concepts from Section 4.1 in an order that I feel does progress from simple to more complex. 

It is not possible to give guidance about what parts of Section 4.1, what examples, correspond 

to the topics in this video, because the topics here are scattered throughout Section 4.1 

 

Homework: 

H54: Increasing and Decreasing Intervals for a Function Given by a Formula 

(4.1#49,51*,53,55)) 

  



We will use these Important Tools from Section 2.3 Continuity: Sign Charts 

 

 

  



And we will use these Important Tools from the previous Video (Section 4.1 concepts): 

 

Correspondence between 

sign behavior of 𝑓′(𝑥) at a particular 𝑥 = 𝑐  and  behavior of the graph of 𝑓(𝑥) at 𝑥 = 𝑐 

• If 𝑓′(𝑐) is positive then the line tangent to graph of 𝑓(𝑥) at 𝑥 = 𝑐 tilts upward 

• If 𝑓′(𝑐) is negative then the line tangent to graph of 𝑓(𝑥) at 𝑥 = 𝑐 tilts downward 

• If 𝑓′(𝑐) is negative then the line tangent to graph of 𝑓(𝑥) at 𝑥 = 𝑐 is horizontal 

 

Correspondence between 

sign behavior of 𝑓′(𝑥) on an interval (𝑎, 𝑏) and behavior of the graph of 𝑓(𝑥) on the interval (𝑎, 𝑏) 

• If 𝑓′(𝑥) is positive on an interval (𝑎, 𝑏) then 𝑓(𝑥) is increasing on the interval (𝑎, 𝑏). 

• If 𝑓′(𝑥) is negative on an interval (𝑎, 𝑏) then 𝑓(𝑥) is decreasing on the interval (𝑎, 𝑏). 

• If 𝑓′(𝑥) is zero on an interval (𝑎, 𝑏) then 𝑓(𝑥) is constant on the interval (𝑎, 𝑏). 

  



We will do two examples today. They have different functions but the same tasks: 

[Example 1] (similar to Exercise 4.1#49,51,53,55) 𝑓(𝑥) = −𝑥3 + 3𝑥2 + 9𝑥 + 5. 

[Example 2] (similar to Exercise 4.1#49,51,53,55) 𝑓(𝑥) = −𝑥4 + 4𝑥3. 

(a) Find intervals on which 𝑓(𝑥) is positive or negative 

(b) Find intervals on which 𝑓(𝑥) is increasing or decreasing 

(c) Sketch graph, labeling all important features 

• Add horizontal tangent lines 

• Put (𝑥, 𝑦) coordinates on all prominent points 

o Axis intercepts 

o Points where there is a horizontal tangent line 

 

  



[Example 1] (similar to Exercise 4.1#49,51,53,55) 𝑓(𝑥) = −𝑥3 + 3𝑥2 + 9𝑥 + 5. 

(a) Find intervals on which 𝑓(𝑥) is positive or negative 

  





(b) Find intervals on which 𝑓(𝑥) is increasing or decreasing 

  





(c) Sketch graph, labeling all important features 

 

  



[Example 2] (similar to Exercise 4.1#49,51,53,55) 𝑓(𝑥) = −𝑥4 + 4𝑥3. 

(a) Find intervals on which 𝑓(𝑥) is positive or negative 

  



(b) Find intervals on which 𝑓(𝑥) is increasing or decreasing 

  



(c) Sketch graph, labeling all important features 
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