
Section 3.1-3.2 Tangent Lines and the Derivative 
 

 
What’s a secant line to a curve?  
A straight line between two points on the curve. 
The diagram shows two points on the curve 
(x, f(x)) and (x+h, f(x+h)) 
 
What’s the slope of the secant line? 

𝑚 =
Δ𝑦
Δ𝑥

=
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

𝑥 + ℎ − 𝑥
=
𝑓(𝑥 + ℎ) − 𝑓(𝑥)

𝑥
 

 
 
 
 
 
 
What’s the tangent line? 
A straight line that touches the curve at one point. 
The green line is a secant line.  The blue line is a 
tangent line to the curve at x=1. 
 
What’s the slope of the tangent line? 
Imagine that the point (x+h, f(x+h)) slides to the 
point (x, f(x)) so that the distance h goes to 0. 

𝑚,-. = lim
2→4

𝑓(𝑥 + ℎ) − 𝑓(𝑥)
𝑥

 
 
 

 
 

 

 

 
 



 

 
Example 1: 
Use a grade and a straight edge to make a rough 
estimate of the slope of the curve at the points A, B, 
C, D, and E. 
 

 
 
Example 2: Find the slope of the curve 𝑓(𝑥) = 3𝑥 + 4.  Explain your result with the graph f(x) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Example 3: Given f(𝑥) = 𝑥7 + 1. 

a) Find 𝑓′(𝑥) 

b) Find the slope of the tangent line to 𝑓(𝑥) when x=-2, x=0, and x=2. 

c) Compare slopes found in b to the graph of 𝑓(𝑥). 

d) Graph 𝑓′(𝑥) and draw conclusions. 

 

  



Example 4: Given f(𝑥) = 𝑥7 − 8𝑥 + 9 

a) Find 𝑓′(𝑥) 

b) Find 𝑓′(3) 

c) Find 𝑓(3) 

d) Find the equation of the tangent line to the graph of f(x) at x=3. 

e) Graph f(x) and the line from part d. 

 

  



Example 5: Given f(𝑥) = <
=
 

a) Find 𝑓′(𝑥) 

b) Find 𝑓′(2) 

c) Find the equation of the tangent line to the graph of f(x) at x=2. 

 

  



Example 6: Given f(𝑥) = √𝑥 

a) Find 𝑓′(𝑥) 

b) Find the slope of the tangent line at x=9 

c) Find the equation of the tangent line to the graph of f(x) at x=9. 

 

  



When Does a Function NOT Have a Derivative at a Point? 

 
 

 
 

   

 
















