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Packet Overview 

Date Objective(s) Page Number 

Monday, May 4 Review Exponential Functions 2-3 

Tuesday, May 5 Taking the Derivative of Exponential Functions 4-5 

Wednesday, May 6 The Discovery of e 6-9 

Thursday, May 7 Practice Problems 10 

Friday, May 8 Minor Assessment 11-12 

Additional Notes:  Dear Students: We are at our journey’s end, the home stretch!  The last topic 

we’ll study in this class is exponential functions.  You’ve been introduced to them in previous 

math classes, but in calculus, we’re going to go deeper into its essence.  There are many amazing 

applications of these functions that we’ll look at in detail.  These applications will serve to help 

us see better what an exponential function is, and what is so special about them. 
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Monday, May 4 
 Calculus Unit: Transcendental Functions 

 Lesson 1: Exponential Functions 

 

Objective: Be able to do this by the end of this lesson. 

1. Graph basic exponential functions. 

2. Identify shape of graph when base is greater than 1 and less than 1. 

3. Apply laws of exponents to simplify expressions. 

 

Introduction to Lesson 1 

Today we’re going to do a review of exponential functions.  What is an exponential function?  How is it 

different than the functions we’ve studied so far?  What rules govern exponents, and what do their graphs 

look like?  We’ll get solid on all of those things in this lesson. 

 

1. What happens when we take a function and raise a positive constant to a variable power?  For instance, 

take y = 3x.  Sketch a graph of what that looks like below. 

 

 

 

 

 

 

 

 

What’s neat is that in graphing a continuous function, you included both rational and irrational numbers 

(see Figure 6.1 on p. 348).  These are called exponential functions. 
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2. This happens when  a  1, as shown below. 

 
What if a is between 0 and 1, that is  0  a  1 ?  Sketch that graph below, and include its limit as a goes 

to both positive and negative infinity, as well as its domain and range. 

 

 

 

 

 

 

 

3. Exponential functions ______________________ (increase/decrease) if 0  a  1, and they 

 

    ________________________(increase/decrease) if a  1. 

 

 

4. For a review of the laws of exponents, copy Table 6.2 on p. 348 below. 

 

 1.      2. 

 

 3.      4. 

 

 5.       

 

 

5. Apply the laws of exponents to solve the following problems: 

 

  
 

 

Do Exercises 1, 3, 17, 19, and 21 on p. 353. 
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Tuesday, May 5 
 Calculus Unit: Transcendental Functions 

 Lesson 2: Taking the Derivative of Exponential functions. 

 

Objective: Be able to do this by the end of this lesson. 

1. Write the definition of the derivative using limit theory. 

2. Find the derivative of exponential functions. 

3. Find a base where the derivative of the function converges on the value of the original function. 

 

 

Introduction to Lesson 2 

Today we’re going to learn how to take the derivative of exponential functions. 

 

Let’s do a quick review of the definition of the derivative. 

 

 

 

 

 

See if you can write the definition of the derivative below from memory using limit notation.  If you can’t 

remember, it’s okay.  Flip the page for a review! 
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Now let’s see how we can apply the definition of the derivative to exponential functions. 

 

1. Start here:   

 

 

 

 

 

 

 

 

 

 

   End here:  

 

Using the laws of exponents, write out all the steps above, and annotate your steps to explain better the 

moves you are making. 

 

2. That’s a nice result!  Let’s practice taking some derivatives and estimating their values. 

 

    will be equal to some constant, L, times 2x.  To figure out what L is, graph 𝑦 = (
2ℎ−1

ℎ
)  Find 

the y-intercept.  You’ll run into a problem, though, because when you plug in 0 for h, the function will be 

undefined at the y-axis (it’s a removable discontinuity just at that one point – the rest of the function is 

continuous).  So you’ll have to plug in values that are slightly greater than 0, i.e. 0.1, 0.01, 0.001, and also 

values that are slightly less than 0, i.e. -0.1, -.01, -0.001.  Try it out and see what you get.  Remember, you 

can also use the table method on your calculator or just plug the values into the function.  Check the 

bottom of p. 349 for the answer. 

 

 

 

 

 

3. Now, on a separate sheet of paper, do the same for the derivative of 2.5x and 3x.  What do you notice 

about L, the constant term out front?  Try a few more values between 2.5 and 3.  Is there a number that 

could be used as the base term in an exponential function where L = 1?  Wouldn’t that be strange and 

miraculous?!  We’ve never seen anything like that before in this class.  We could take the derivative of 

that exponential function, and its derivative would be exactly the same as the original function.  Wow!  

Could it be!?  Try out a few more numbers, maybe 2.6, 2.7, and 2.8, and see which one gives you an L 

value closest to 1. 
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Wednesday May 6 
 Calculus Unit: Transcendental Functions 

 Lesson 3: The Discovery of e.  

 

Objective: Be able to do this by the end of this lesson. 

1. Find digits of a base of an exponential function whose derivative is equal to itself. 

2. Find the slope of the function y = ex at various points. 

 

 

Introduction to Lesson 3 

Yesterday we explored how we apply the definition of the derivative to take the derivative of an 

exponential function, y = ax, where a is a positive number.  It turned out that the derivative of any 

function of that form is equal to Lax, where L is some constant.  But then we wondered if there was a base 

number, a, such that when we took the derivative, L would equal 1.  We saw that when we took base 

numbers that were in between 2.5 and 3 and took their derivatives, L got closer to 1, as seen in the graph 

below. 

 

 

 

 

 

 

 

 

 

 

 

 
1. Hopefully yesterday, you found that 2.7 got closer to L approaching 1.  Try to find one more digit, the 

digit in the hundredth’s place. 
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It turns out that you can keep testing L values that get closer to 1 and get more and more digits of a very 

special number in mathematics that we call Euler’s number, or e. 

 

 
 

2. This is a big deal!  There is a function whose slope at every point is equal to the function evaluated at 

that same point.  Try it out.  Graph y = ex on a graphing calculator or Desmos and find the slope at any 

point. 

 

 

 
Amazing!  You can calculate digits of this number on and on forever and the digits will never repeat. 

NASA has a website where they’ve posted the first 2 million digits of e: 

https://apod.nasa.gov/htmltest/gifcity/e.2mil 

 

 

 

https://apod.nasa.gov/htmltest/gifcity/e.2mil
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3. Use the guide above to find the slope at the following points. 

 

x = 0: 

 

 

x = 1: 

 

 

x = 2: 

 

 

Now what if we wanted to take the derivative of e5x?  We can, and we’d have to use the chain rule as 

follows: 

 

 

 

 
 

So d/dx (e5x) = 5 e5x. 
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4. Now try these examples and check your answers on p. 351. 
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Thursday, April 30 
 Calculus Unit: Transcendental Functions 

 Lesson 4: Practice Working with Exponential Functions and Derivatives of e. 

 

Objective: Be able to do this by the end of this lesson. 

1. Sketch shifted exponential curves with a common HASY. 

2. Use the chain rule to find derivatives of exponential functions. 

 

Introduction to Lesson 4 

Today we’re going to do some practice problems to help you better understand exponential functions and 

their derivatives. 

 

On a separate sheet of paper, do the following Exercises on p. 353: 

 

 

7, 9, 27, 29, 31, 33, 35, 39, 41 
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Friday, May 1 
 Calculus Unit: Applications of Integrals 

 Lesson 5: Minor Assessment 

 

Objective: Be able to do this by the end of this lesson. 

1. Demonstrate mastery of the laws of exponents and taking derivatives of exponential functions. 
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Calculus – Minor Assessment 

 

        Name: __________________________ 

 

When you finish, get out your red pen and correct any incorrect answers. 

Use the laws of exponents to simplify the following expressions. 

 

1) 2√3 ∙ 7√3 

 

 

 

 

2) 162 ˖ 16-1.75 

 

 

 

3) (
2

√2
)
4
 

 

 

 

Take the derivative. 

 

4) 𝑦 = 𝑒3𝑥
2
 

 

 

 

 

5) 𝑦 = 2𝑒𝑡𝑎𝑛𝜃 

 

 

 

 

6) 𝑦 = 2𝑡𝑒√𝑡 
 

 

 

 

7) 𝑦 = 𝑥𝑒𝑥 − 𝑒𝑥 
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Solutions to Minor Assessment 

 

 

1) 14√3 

 

 

2) 2 

 

 

3) 4 

 

 

4) 𝑦′ = 6𝑥𝑒3𝑥
2
 

 

 

5) 𝑦 = 2𝑠𝑒𝑐2𝜃 ∙ 𝑒𝑡𝑎𝑛𝜃 

 

 

6) (√𝑡 + 2)𝑒2𝑡 

 

 

7) 𝑥𝑒𝑥 
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