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Section 2.3 Product and Quotient Rules and Higher-Order Derivatives 
 

 

 

 
 
Note:  

 
 

Ex.1  Find the derivative of 
  
g x( ) = −7x + 9( ) 5x3 − 4( ) .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.2  Find the derivative of   h t( ) = t sin t( ) .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

 
 



Ex.3  Find the derivative of 
  
g t( ) = 3t2 − 6

−5t + 4 .  

 
 
 
 
 
 
 
 
 
 

Ex.4  Find the derivative of 
  
f a( ) = 7cos a( )

6a2 .  

 
 
 
 
 
 
 
 
 
 
 
 

Ex.4  Find the equation of the tangent line to the graph of 
  
f x( ) = x −1( )

x +1( )  at 
 

2, 1
3

⎛
⎝⎜

⎞
⎠⎟

.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 



Ex.5  Use of the Constant Multiple Rule: 

 
 

 
Ex.6  Find the derivatives of the following functions: 
 

(a)  
  
d
dx tan x( )⎡

⎣
⎤
⎦ =   

 
 
 
 
 
 
 
 
 
 

(b)  
  
d
dx sec x( )⎡

⎣
⎤
⎦ =   

 
 
 
 
 
 
 
 
 
 
 



(c)  
  
d
dx cot x( )⎡

⎣
⎤
⎦ =   

 
 
 
 
 
 
 
 
 
 

(d)  
  
d
dx csc x( )⎡

⎣
⎤
⎦ =   

 
 
 
 
 
 
 
 
 
 
Ex.7  Find the derivative of   f w( ) = tan w( )cot w( ) .  
 
 
 
 
 
 
 
 
 
 
 
Ex.8  Find the derivative of   h θ( ) = 5θ sec θ( ) +θ tan θ( ) .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.9  Find the equation of the tangent line to the graph of   N x( ) = sec x( )  at 
 

π
3

,2⎛
⎝⎜

⎞
⎠⎟

.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Higher-Order Derivatives 
 
 

 
 
Ex.10  Find the second derivative of   f x( ) = 8x6 −10x5 + 5x3 .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex.11  Find the third derivative of 
  
f x( ) = 2− 2

x .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Ex.12  Determine the point(s) at which the graph of 
  
g x( ) = x2

x2 +1
 has a horizontal tangent 

line. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.13  Given  p x( ) = f x( )g x( )  and 
 
p x( ) = f x( )

g x( ) , use the graphs of  f and  g  to find the 

following derivatives: 
 

 
 
 

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


