2a – Intro to Exponential Functions
Objectives
By the end of this session, the student will be able to: 
· Use the exponent laws.
· Evaluate exponential expressions with rational exponents.
· Recognize an exponential function.
· Evaluate exponential functions.
· Determine the domain and range of exponential functions.
Textbook Section (OpenStax)
· 4.1 Exponential Functions (we will do the applications in 4.1 later)
Motivating Questions
· What does it mean to say that a function is “exponential”?
· What happens when the input of a function is in the exponent?
Exponents
Rational Exponents
A rational number is a number that can be written as a fraction of two integers.  We will first look at how to make sense of expressions where the exponent is a rational number  Let m be any integer, n be a positive integer, and a be any real number for which is a real number. Then 
.
1. Evaluate  without a calculator.
2. What about ?
3. And 

For negative exponents, we can rewrite  as .
4. Evaluate .


Exponential Laws
The following are true for all values of a, b, m, and n for which the expressions are defined:

(Product rule) 
(Quotient rule)  (a is nonzero)
(Power rules) 
· 
· 
·     (b is nonzero)

5.  Evaluate each expression without a calculator.

a) 
b) 
c) 
6. Assume that you put $100 in an account. Explain what happens if:
a) The annual interest is $2 each year. How much do you have after 4 years? What about after t years?
b) The annual interest is 1.5% each year. How much do you have after 4 years? What about after t years?
c) One of these situations is called linear growth and the other is called exponential growth.  Which do you think is which, and why?
Exponential Functions
 For any real number x, an exponential function is a function with the form 

where
· a is the non-zero real number called the initial value.
· b is any positive real number such that .

7. Which of the following equations represent exponential functions?
a) 
b) 
c) 
d) 
e) 
8. Thinking about the definition of an exponential function:
a) Why do you think it is necessary that b is not 1?  What would happen if b was equal to 1?
b) Why do you think it is necessary that a is not 0?  What would happen if a was equal to 0?

9. If , find each of the following.
a) 
b) 
c) 
Irrational exponents
Before we can talk about the domains of exponential functions, it is necessary to think about the possibility of “weird” exponents: irrational numbers like π or   We have defined exponents for all rational numbers already.  
10. For this problem, we will see how we can make some sense out of the number .  We first note that π is an infinite decimal that begins 3.14159265…
a) We know , so it makes sense that , so  should be between 8 and 16.  We also know  so   How can we make sense of  and   (Hint: think fractions.)




b) If we wanted to get a more accurate approximation of , what could we do next?

c) What do you think will happen if you keep this process going forever?  This is actually how  is defined!  You will learn in calculus how to define it with more precise terminology using limits.


Domain and range of exponential functions
11. Consider the following exponential functions: ,  and .
a) [bookmark: _GoBack]What do you think is the domain of each of these functions? 
b) What do you think is the range of each of these functions?
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