
Math 150, Lecture Notes- Bonds  Name____________ 
    
Section 2.2 Basic Differentiation Rules and Rates of Change 
 

In section 2.1, we used the limit definition to find derivatives. In this section and the next two 
sections, we will build on this definition and we will develop “ differentiation rules” that will 
allow us to find derivatives with the direct use of the limit definition. 

 

 
 

Ex.1  Find the slope of the tangent line to the graph of   g x( ) = 2  at the point  −2,2( ) .  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex.2  Use of the Constant Rule:  

 



 
 

 
 

 
 
 

 



Ex.3  Find the derivative of the following functions: 
 
(a)    y = x16   
 
 
 

(b)  
  
y = 1

x9   

 
 
 
 
(c)    g x( ) = x4   
 
 
 
 
 

(d)    h t( ) = t
2
3   

 
 
 
 
 
 
Ex.4  Find the equation of the tangent line to the graph of   g x( ) = x3  when   x = −2 .  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 

 
 

 
Ex.5  Use of the Constant Multiple Rule: 

 
 
 
 

 



Ex.6  Use of the Parentheses When Differentiating: 

 
 

 
Ex.7  Find the derivatives of the following functions: 
 
(a)    f x( ) = 2x3 − x2 + 3x   
 
 
 

(b)  
  
h x( ) = −2x3 + 3x2 −1

−x2   

 
 
 
 
(c)    p t( ) = t3 + t5   
 
 
 
 
 

(d)    k w( ) = w
3
2 − w

1
3 + 4   

 
 
 
 
 



Ex.8  Find the equation of the tangent line to the graph of   N x( ) = 3 5− x( )2  when   x = 5 .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Ex.9  Find the Average Velocity of a Falling Object 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Ex.10  Use the Derivative to Find Velocity 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Ex.11  Derivatives involving Sines and Cosines: 

 



Ex.12  Find the derivatives of the following functions: 
 
(a)    g t( ) = π cos t( ) − sin t( )   
 
 
 
 
 
 
 
 

(b)  

  

y = 5
2x( )3 − 2cos x( )   

 
 
 
 
 
 
 
 
Ex.13  Determine the point(s) (if any) at which the graph of   y = 3x + 2cos x( )  has a 

horizontal tangent line on  0,2π⎡⎣ ) . 
 

 
 
   
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.14  Use the graph of f to answer each question: 

 
 

 
 
 


