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Exponential Functions 
 

The function  𝒇(𝒙) = 𝒂𝒙, 𝒂 > 𝟎, 𝒂 ≠ 𝟏  is called an exponential function because the variable, 𝒙, is the 
exponent. 

 
𝐈𝐟   𝒂 ≠ 𝟏,    𝐭𝐡𝐞𝐧       𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (𝟎, ∞) 

 

Remarks: 

𝟏.     𝑓(𝑥) = (
1

𝑎
)

𝑥

=
1

𝑎𝑥
= 𝑎−𝑥 

𝟐.     The graphs of all exponential functions pass through the point  (0,1). 
 

The Number 𝒆: 

   
 

 

𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (𝟎, ∞) 
 

To find the domain and range of translated exponential functions: 
(𝟏)    If  𝒇(𝒙) = 𝒂±𝒙 ± 𝒌           ⟹        𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (±𝒌, ∞) 

(𝟐)    If  𝒇(𝒙) = −𝒂±𝒙 ± 𝒌        ⟹        𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (−∞, ±𝒌) 

(𝟑)    If  𝒇(𝒙) = 𝒆±𝒙 ± 𝒌            ⟹        𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (±𝒌, ∞) 

(𝟒)     If  𝒇(𝒙) = −𝒆±𝒙 ± 𝒌       ⟹        𝑫𝒇 = ℝ = (−∞, ∞) ,       𝑹𝒇 = (−∞, ±𝒌) 
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Example:  Sketch the graph of the function  𝒚 = 𝟑 − 𝟐𝒙  and determine its domain and range. 
Solution: 

 
𝑫𝒇 =                          𝑹𝒇 =                

 

 

 

Example:  State the domain and range of the following functions 
(𝟏)    𝒚 = 𝟒𝒙 − 𝟑 
 
 
 
 
 
 

(𝟐)    𝒚 = 𝟓 − 𝟑𝒙 
 

(𝟑)    𝒚 = 𝟔 − 𝟑𝒆𝒙 
 

(𝟒)    𝒚 = 𝟐−𝒙 + 𝟏 
 
 
 
 
 
 

(𝟓)    𝒚 = −𝟑𝒙 − 𝟕 
 

(𝟔)    𝒚 =
𝟏

𝟐
𝒆−𝒙 − 𝟏 

 

(𝟕)    𝒚 = 𝟐(𝟏 + 𝒆𝒙) 
 
 
 
 
 
 
 
 

(𝟖)    𝒚 = −𝟓𝒆−𝒙 
 

(𝟗)    𝒚 = 𝒆𝒙 + 𝟏 
 

 

 

Example:  Find the domain of the following functions 

(𝟏)    𝒇(𝒙) =
𝟏

𝟏 + 𝒆𝒙
 

 
 
 
 
 
 
 
 
 

(𝟐)    𝒇(𝒙) =
𝟏

𝟏 − 𝒆𝒙
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(𝟑)    𝒇(𝒙) = √𝟏 + 𝟐𝒙 
 
 
 
 
 
 
 
 
 
 
 
 
 

(𝟒)    𝒇(𝒙) =
𝟏

𝟐 − 𝒆𝒙
 

 

(𝟓)     𝒇(𝒙) = √𝒆𝒙 + 𝟑 
 
 
 
 
 
 

 

 

Laws of Exponents: 

If  𝒂  and  𝒃  are positive numbers and  𝒙  and  𝒙   are any real numbers, then 
 

   (𝟏)    𝒂𝒙+𝒚 = 𝒂𝒙.  𝒂𝒚 

   (𝟐)    𝒂𝒙−𝒚 =
𝒂𝒙

𝒂𝒚
 

   (𝟑)    (𝒂𝒙)𝒚 = 𝒂𝒙𝒚 

   (𝟒)    (𝒂𝒃)𝒙 = 𝒂𝒙 .  𝒃𝒙 

   (𝟓)    (
𝒂

𝒃
)

𝒙

=
𝒂𝒙

𝒃𝒙
 

   (𝟔)    𝒆𝒙+𝒚 = 𝒆𝒙 .  𝒆𝒚 

   (𝟕)    𝒆𝒙−𝒚 =
𝒆𝒙

𝒆𝒚
 

   (𝟖)    (𝒆𝒙)𝒚 = 𝒆𝒙𝒚 

   (𝟗)    (𝒂𝒆)𝒙 = 𝒂𝒙 .  𝒆𝒙 

 (𝟏𝟎)    (
𝒂

𝒆
)

𝒙

=
𝒂𝒙

𝒆𝒙
 

 

 

 

Remark: 

If the bases in an equation are equal, then the exponents are equal. That is, if 
𝒙𝒂 = 𝒙𝒃      ⟺       𝒂 = 𝒃 

 
 

 

Example:  Find  𝒙   if  𝟐𝒙+𝟏 = 𝟏𝟔.     
Solution: 

𝟐𝒙+𝟏 = 𝟏𝟔 
 
 
 
 
 
 
 
 
 
 
 

Example:  Solve the equation   if  𝟗𝟐𝒙−𝟏 = 𝟖𝟏.     
Solution: 

𝟗𝟐𝒙−𝟏 = 𝟖𝟏 
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Example:  Solve  𝟐𝟓𝒙+𝟐 = 𝟏𝟐𝟓.     
Solution: 

𝟐𝟓𝒙+𝟐 = 𝟏𝟐𝟓 
 
 
 
 
 
 
 
 
 
 
 
 

Example:  Find  𝒙   if  𝟔𝟐(𝒙+𝟏) = 𝟑𝟔.     
Solution: 

𝟔𝟐(𝒙+𝟏) = 𝟑𝟔 
 
 
 
 
 
 
 
 

Example:  Find the exponential function  𝒇(𝒙) = 𝑪𝒂𝒙  whose graph is given: 
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Sections 1.5. Exercises 

Page 57 

Homework:      Page 57 

𝟏𝟕.    Starting with the graph of  𝒚 = 𝒆𝒙, write the equation of the graph that results from 

          (𝒂)   shifting  𝟐  units downward 

          (𝒃)   shifting  𝟐  units to the right 

          (𝒄)   reflecting about the  𝒙 -axis 

          (𝒅)   reflecting about the  𝒚 -axis 

          (𝒆)   reflecting about the  𝒙 -axis and then about the  𝒚 -axis 

 
 

 

Find the domain of each function. 
 

𝟏𝟗.    (𝒂)    𝑓(𝑥) =
1 − 𝑒𝑥2

1 − 𝑒1−𝑥2  

𝟐𝟎.    (𝒃)    𝑔(𝑡) = √1 − 2𝑡 

 
 

𝟐𝟑.   If  𝑓(𝑥) = 5𝑥 ,   show that 

𝑓(𝑥 + ℎ) − 𝑓(𝑥)

ℎ
= 5𝑥 (

5ℎ − 1

ℎ
) 

 

Tutorials:          Page 57 

𝟏𝟖.    Starting with the graph of  𝒚 = 𝒆𝒙, find the equation of the of the graph that results from 

           (𝒂)   reflecting about the line  𝒚 = 𝟒 

           (𝒃)   reflecting about the line  𝒙 = 𝟐 
 

 

Find the domain of each function. 
 

𝟏𝟗.    (𝒃)    𝑓(𝑥) =
1 + 𝑥

𝑒cos 𝑥
 

𝟐𝟎.    (𝒂)    𝑔(𝑡) = sin(𝑒−𝑡) 

 


