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Section 3.3 Increasing and Decreasing Functions and the First Derivative Test 
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Ex.1  Use calculus to find the open intervals on which 
  
f x( ) = x3 − 3

2 x2  is increasing or 
decreasing.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interval    

Test Value    

Sign of 

 ′f x( )  
   

Conclusion    
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Ex.2  Applying the First Derivative Test 

 Find the relative extrema of 
  
f x( ) = 1

2 x− sin x( )  in the interval 
 
0,2π( ) . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Interval    

Test Value    

Sign of 

 ′f x( )  
   

Conclusion    
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Ex.3  Find the relative extrema of 
  
f x( ) = x2 − 9( )2

3 . 
 
Interval     

Test Value     

Sign of 

 ′f x( )  
    

Conclusion     
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Ex.4  Find the relative extrema of 
  
g t( ) = t4 +1

t2 . 

 
Interval     

Test Value     

Sign of 

 ′g t( )  
    

Conclusion     
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Ex.5  Find the relative extrema of 
  
h θ( ) = sin θ( ) + cos θ( )  on the interval 

 
0,2π( ) . 

 
Interval    

Test Value    

Sign of 

 ′h θ( )  
   

Conclusion    
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Ex.6  Use the graph of  ′f  to (a) identify the interval(s) on which  f  is increasing  or 
decreasing, and (b) estimate the value(s) of x at which  f  has a relative maximum or 
minimum. 
 
(i) 

 
 
 
 
 
 
 
 
(ii) 

 
 
 
 
 
 

Interval :
-

.÷÷÷::÷÷¥¥÷±÷÷÷
a. fi¥¥a¥
'

• Retain

÷:÷÷÷¥±:÷f¥÷÷i¥÷:
fisdec fistic fistic

inked Nothing




