
Math 150, Lecture Notes- Bonds  Name____________ 
    
Section 2.1 The Derivative and the Tangent Line Problem 
 

Can we say that a tangent line to a curve is a line that touches the curve at one point and does 
not pass through the curve at any other point? 

 

 
Eventually, we see that the problem of finding a tangent line at a point P, becomes an issue of 
finding the slope of a the tangent line at a point P. We consider this problem by using a secant 
line through the point of tangency,   c, f c( )( ) , and a second point on the curve 

  c + Δx, f c + Δx( )( ) .  

                 
 

The slope of the secant line through these two points is given by the following formula called 
the difference quotient, where  Δx  is called the change in x. In corresponding fashion, the 
numerator is called the change in y,  Δy = f c + Δx( ) − f c( ) .  



 

 

 
 

Ex.1  Find the slope of the tangent line to the graph of 
  
g x( ) = 3

2
x +1  at the point  −2,−2( ) .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 



Ex.2  Find the slope of the tangent line to the graph of   h t( ) = t2 + 3  at the point  −2,7( ) .  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
 
 

 
 

 
 
 



Ex.3  Find the derivative of   f x( ) = x3 + x2  by the limit process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex.4  Find the derivative of 
  
g x( ) = 1

x2  by the limit process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.5  Find the derivative of   f x( ) = x −1  by the limit process. Use this information to find an 
equation of the tangent line to the graph at the point  5,2( ) . Use a graphing utility to graph 

  f x( ) = x −1  and it’s tangent line at this point. Use the derivative feature of this graphing 
utility to confirm your results.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ex.6  Find the derivative of   f x( ) = 2x2  by the limit process. Find an equation of the line that is 

tangent to graph of   f x( ) = 2x2  and parallel to   4x+ y+ 3 = 0 .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Ex.6  Describe the x-values at which the functions are differentiable:  

(a)   (b)   (c)   
 
 

(d)   (e)   (f)   
 



 
 

Ex.7  Use the alternative form of the derivative of   f x( ) = x − 6  to find the derivative at   c = 6 .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex.8  Use the alternative form of the derivative of   f x( ) = x + 3( )1
3  to find the derivative at   c = −3 .  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 

 
 


