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Unit 3: Curve Sketching, Optimization, and Related rates  
Lesson 3.2: Concavity, second derivative, and curve sketching 
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Example 1: Sketch the graph of y = 𝑥$ − 3𝑥' − 9𝑥 + 10 
 
Algorithm:  
Step 1: x-intercept and y-intercept 
Step 2: Asymptotes and end behavior 
Step 3: First derivative – Interval of increase and decrease & Point of local maximum and minimum (absolute 
maximum/minimum if necessary) 
Step 4: Second derivative –  interval of concavity & Point of inflection 
Step 5: Put all together and do curve sketching  
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Example 2: Sketch the graph of 𝑦 = -.

-/01
 with slant asymptotes in a form of 𝑦 = 𝑚𝑥 + 𝑏, getting from long division.  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Practice: Sketch the graph of 𝑓(𝑥) = 8-/9$
-.
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Example 3: Sketch the graph of 𝑓(𝑥) = :;<-

19:;<-	
,						[−𝜋, 𝜋] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Practice: Sketch the graph of 𝑓(𝑥) = 4𝑠𝑖𝑛'𝑥 − 1,						[0, 2𝜋]  
 

 


