
Math 3201 

6.1 Exploring the Characteristics of Exponential Functions 

 

Exponential Functions 
Equations written in the form:  

𝑦 = 𝑎(𝑏)𝑥 
 

where: 
 𝑏 > 0 and 𝑏 ≠ 1  
 𝑎 > 0 for the cases that we will study 
 𝑥 is the exponent instead of the base, as it was for the other functions we 

looked at 
 
We will now explore what the graphs of exponential functions look like, and examine some 
basic properties of the graphs. Consider the following graph, and use it complete the table 
that follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 𝑦 = 2𝑥 𝑦 = 4𝑥 𝑦 = 6(4)𝑥 

𝑦-intercept    

number of 𝑥-
intercepts 

   

end behavior    

domain    

range    



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
𝑦 = (

1

2
)
𝑥

 𝑦 = (
1

4
)
𝑥

 𝑦 = 6 (
1

4
)
𝑥

 

𝑦-intercept  
 

  

number of 𝑥-
intercepts 

 
 

  

end behavior 
 
 

  

domain  
 

  

range  
 

  

 
General Properties of 𝒚 = 𝒂(𝒃)𝒙 
 

 no 𝑥-intercepts; one 𝑦-intercept 
 exponential functions have a restricted range bounded by  the 𝑥-axis but the 

domain consists of real numbers 
 can be increasing or decreasing 
 some exponential functions increase/decrease at a faster rate than others 

 
Asymptotes 
Notice that on each of our graphs, the exponential function got really close to the 𝑥-axis on 
one side, but never actually touched it. Thus, the 𝑥-axis is said to be an asymptote of the 
exponential function. More specifically, it is called a horizontal asymptote since it is a 
horizontal line. The 𝑥-axis has the equation 𝑦 = 0, thus 𝑦 = 0 is the asymptote of the 
exponential functions that we will study. 



 

 

𝒀-Intercept of an Exponential Function 
Consider the following graph again: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For each exponential function shown, identify the 𝑦-intercept from the graph, and state the 
value of 𝑎 from the equation. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is the relationship between the 𝑦-intercept and the value of 𝑎?  
 
 
 



 
Domain and Range for Exponential Functions 
For each exponential function shown on the graph, identify the domain and range: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summary: For an exponential function written in the form 𝑦 = 𝑎(𝑏)𝑥, where a > 0, b > 0,  

         and b ≠ 1. 
 
         Domain: 
 
        
            Range: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Textbook Questions: page 337 #1, 2, 3 


