
 
 
 
 

Welcome to BC Calculus.  I hope that you will enjoy the class as much as I do!  I would like you 
to know a little bit about the course before we head off to enjoy our summers.  Calculus is about 
how things change. That means that it can be applied to just about everything – economics, 
medicine, engineering – you name it.  It is a highly creative endeavor, and it takes determination 
and commitment to the work to become proficient.  Familiarity with basic functions in all their 
representations, computational accuracy and efficiency (AP tests are timed!), and use of your 
graphing calculator are essential to success.  Pick up a TI-89 clinic packet from Laurie if you 
plan to buy a new TI-89 this summer.  Mark Dickson prepared this wonderful self-paced clinic 
that will get you up-and-running in no time! 
 
This course is a rigorous college course.  The pace of the course is such that four days per week 
is not enough class time to present the entire curriculum.  Therefore, 8:30 classes called for 
Wednesday mornings are mandatory.  I will notify you well in advance so that you can be here!  
You should expect to spend, on average, one hour each night on homework, and you will need to 
set aside additional time before tests.  Tests will be cumulative. 
 
I suggest that you begin work on the attached summer assignments two or three weeks before 
school starts.  That way, they will be fresh when you return to school.  You may work with 
friends, but please make sure that you understand everything that you put on your paper!  And do 
your own written explanations.  You will not receive credit for work that is plagiarized.  I will 
hold one help session the week before school begins.  I will post the details on the HBW 
homepage once I have my schedule.  You are also welcome to e-mail me with questions over the 
summer.  I will be checking school e-mail periodically.  The summer assignments explore limits, 
applications of the derivative, an approximation of a definite integral, and series.  Please do your 
work on separate paper for each assignment and write neatly.  Be thorough in your explanations, 
and show all work.  The summer assignments will be graded.  They are due the Friday of the first 
week of school, and there will be no late credit – no exceptions.  My hope is that you will enjoy 
this preview of the course. 
 
Please feel free to contact me with any questions or concerns.  I wish you an exciting, yet restful 
summer, and I look forward to our class next year.   
 
Sincerely, 
 
 
Kris Kappmeyer      kristin.kappmeyer@apsva.us 

 

  

Who invented Calculus – 
Newton or Leibniz? 

 
Join me in this discussion on 

Sept. 4, 2018. 

Sir Isaac Newton 
idology.wordpress.com 

Gottfried Wilhelm Leibniz 
et.fh-koeln.de 



BC Calculus Summer Assignment #1:  Limits as x→ a  
 
In this exploration, you will explore properties of limits.  You should be able to express the 
properties that you learn in words as well as symbolically.  Show all work on a separate piece of 
paper.  Be neat and organized in your thoughts!  

 

f (x) :  y1 =
x −3

x2 − 5x + 6
  g(x) :  y2 = x

2 −3  

                             
Limit of a Sum 
 

1. Enter the functions y1  and y2  into your calculators.  You will use these same functions for each 
part of this exploration, although we may make a slight change to function f (x)  later on.  Now 
type y3 = y1 + y2 , using the VARS key.  Set up your table with TblStart = 3, and ΔTbl = .01.  
Copy three rows from your table, including x values 2.99, 3, and 3.01, and all corresponding y-
values.  
 

2. Do you see ERROR for y1  at x = 3 ?  Why is there an error?  While the value f (3)  does not 
exist, the limit as x approaches 3 of that function does exist.  Explain why this is true. 
 

3. Find the average of the y-values immediately above and below the ERROR for function y1 .   
Compare that limit with what you get if you simplify the fraction. 
 

4. Now let’s look at the function g(x)which is y2 .  There is a value shown in the table at x = 3 .  Is 
that value the limit of g(x) as x approaches 3?  What does that tell us about function g(x) ? 

 
5. Function y3  is the sum of functions f (x)  and g(x) .  You should see an ERROR in the table for 

y3  at x = 3 .  Why is there an error?   
 

6. Use the limit of y1  that you found in #3 and add it to the limit of g(x)  as x approaches 3. Do you 
get a number that close to the average of the y-values immediately above and below the ERROR 
for function y3 ?  You should! 
 

7. You have just demonstrated that lim
x→3

f (x)+ g(x)[ ] = lim
x→3

f (x)+ lim
x→3

g(x) . 

 
8. Generalize your findings:  Express #7 in words! 

 

Let’s change function f (x)  to y1 =
1

x − 2
 for the remainder of this exploration.  Do you see that 

the y-values immediately above and below the former ERROR are exactly the same as they were 
in #3?  The only difference in the table is that at x = 3 , there is no longer an ERROR?  Why? 



Limit of a Difference 
 

9. Now type y3 = y1 − y2 , using the VARS key.  Set up your table with TblStart = 3, and ΔTbl = 
.01.  Copy three rows from your table, including x values 2.99, 3, and 3.01, and all corresponding 
y-values. 
 

10. What do you notice about the limit of y3  as x approaches 3?  Relate that limit to the limits of 
f (x)  and g(x)  as x approaches 3.  Express the relationship in words and symbols.  (Use limit 

notation!) 
 
 
Limit of a Product 
 

11. Now type y3 = y1 • y2 , using the VARS key.  Set up your table with TblStart = 3, and ΔTbl = .01.  
Copy three rows from your table, including x values 2.99, 3, and 3.01, and all corresponding y-
values. 
 

12. What do you notice about the limit of y3  as x approaches 3?  Relate that limit to the limits of 
f (x)  and g(x)  as x approaches 3.  Express the relationship in words and symbols.  (Use limit 

notation!) 
 
 
Limit of a Quotient 
 

13. Now type y3 =
y1
y2

, using the VARS key.  Set up your table with TblStart = 3, and ΔTbl = .01.  

Copy three rows from your table, including x values 2.99, 3, and 3.01, and all corresponding y-
values. 
 

14. What do you notice about the limit of y3  as x approaches 3?  Relate that limit to the limits of 
f (x)  and g(x)  as x approaches 3.  Express the relationship in words and symbols.  (Use limit 

notation!) 
 

15. What do you think we should be cautious about when we are dividing functions?  Hint:  

f (x) = x −3
x2 − 5x + 6

 could be considered a quotient of y1 = x −3  and y2 = x
2 − 5x + 6 .  Show that 

you understand the problem by evaluating 
lim
x→3

x −3( )
lim
x→3

x2 − 5x + 6( )
. 

 
 

Limits, as you can see, are very well behaved.   
This is good news, since they are used to find instantaneous rates of change. 

  



 
Summer Assignment #2: Related Rates 

 
Exploration 3-7a from Calculus: Concepts and Applications, 2005 Key Curriculum Press 
Begin by completing Exploration 3-7a: Rubber-Band Chain Rule Problem on reverse side. 
 
Work Numerically 
Use the data in the table to complete questions #2, 3, and 7.  Use a “symmetric difference 
quotient” to approximate each derivative by finding the average rate in question. 
 
Work Algebraically 
Use the chain rule to find an approximation for the derivative in question. 
 
Work Graphically 
Use the graphs in #1 to answer question #4.  Use the graph in #5 to answer question #8.  Be 
careful with the scales! 
 
After completing Exploration 3-7a on reverse side, answer the following questions. 
 
1) The radius r and the area A of a circle are related by the equation .   

 
a) Differentiate to find the rate of change of the area, A, with respect to the radius, r. 

Draw a circle and consider why this answer makes sense! 
 

b) Write an equation that relates to .   

 
c) Find the rate of change of the area when the radius is 3 inches and the rate of change of 
the radius is 2 inches per second.  

 
d) Find the rate of change of the area when the radius is 5 inches and the rate of change of 
the radius is 2 inches per second.   

 
e) How much faster is the larger circle’s area growing?  Does that answer make sense? 

 
2) The side s and the volume V of a cube are related by the equation V = s3 .   

 
a) Differentiate to find the rate of change of the volume, V, with respect to the side, s. 

Draw a cube and consider why this answer makes sense! 
 

b) Write an equation that relates dV
dt

to ds
dt

.   

 
c) Find the rate of change of the volume when the side is 4 inches and the rate of change of 

the side is 2 inches per second.  
 

d) What two things can you change to increase the rate of change of volume with respect to 
time?  Give an example. 

2rA ⋅= π

dt
dA

dt
dr



 



 

 
 
 

Summer Assignment #3: Driving Project 
 
This project involves taking a 15-minute car ride, collecting data, and analyzing results.  You 
may collect data with another calculus student, but please submit your own write-up. 
 
Collect Data 
 
! Record your car’s odometer reading before starting your car ride. DO NOT FORGET TO DO 

THIS!!!! 
! With another person driving, take a 15-minute car ride in a residential area.   

Find a route that allows you to change speeds throughout the trip. 
! During the trip, record your velocity every minute ( 1

15 th  of an hour) – even if you are at a 
stop. When done, you should have 16 pieces of data for t = 0

60 , 160 , 260 , ⋅ ⋅ ⋅, 1560  hours.   
! Record the odometer reading after your trip.  DO NOT FORGET TO DO THIS!!!! 
 
Analyze Results 
 

1. Present your data in a table and plot velocity vs. time (in hours) on graph paper.  
Connect your data points with line segments to form your velocity graph. 
Clearly identify what each axis represents and include its measurement units. 
Also identify the increments on each axis. 
 

2. Working from left to right, calculate the area “under” your velocity graph (between the graph 
and the x-axis) for each 1

15 hr. time interval.  You will calculate 15 areas.  Most will be trapezoids, 
but some might be rectangles or triangles.  

 
  Area of a Trapezoid = 1

2 (b1 + b2 )h        (The bases are the parallel sides.) 
 

3. Add your fifteen areas to find the total area under your velocity graph. 
 

4. In a few well-written paragraphs, answer these questions: 
 
! How does the total area under your graph compare to the difference of your two odometer 

readings? 
 
! What does the area under your velocity graph represent?  Address units. 

Also, divide the total area by ¼ hour, the total time you spent driving.   
What does that result represent?  Include units. 

 
! What does the slope during each one-minute time interval represent?  Include units. 

What does a negative slope imply about how you were moving? 
 

! Is your velocity data a complete picture of how you drove during your trip?   
If yes, explain why.  If no, how could you make it more complete? 
 

! What other insights can you draw from your results and analysis?  
  

Use hours, 
not minutes! 



 
Summer Assignment #4:  Introduction to Series ☺ 

 
Series as Functions 
 
In Algebra 2, you learned the following equation about geometric series: 

⋅⋅⋅+++++=
−

432

1
rarararaa

r
a  interval:  11 <<− r  

 
1. Replace a with 1 and r with x. 

Write down the resulting equation and its interval. 
Unlike a numeric series, this is a function series:  it contains x rather than just numbers. 

In this case, the series models the function
x−1
1 . 

 
2. Graph on your calculator each side of your equation.  Use Y1 and Y2. 

Since you can’t type the entire series, go out to about the sixth degree term ( 6x ). 
A good viewing window is 55 ≤≤− x and 22 ≤≤− y . 
To distinguish the two curves, thicken Y2. 
 

3. Sketch the result and identify which curve is the function and which is the series. 
Look at the two graphs.   
Do they appear to converge on the interval 11 <<− x ?  They should! 
 

4. Look at your calculator’s table of values.  Start at 0=x with 1.0=Δx  
Compare the values from the series (Y2) to those on the function (Y1). 
Describe how the accuracy of the series changes as you move away from 0=x . 
Be sure to look in both the positive & negative directions. 
Describe what happens to the accuracy when you move outside the interval 11 <<− x  
 

5. Add the next three terms to your series in Y2. 
Look again at the table and describe how the accuracy of the series has changed. 
Explain why that makes sense.  
 

6. Now replace a with 1 and r with 3−x  in the above equation and in the interval. 

You now have the series for 
x−4
1  and the interval on which it converges. 

 
7. Graph both the function and its series, this time in Y3 and Y4.  Go out to the 6th degree.   

Turn off Y1 and Y2.   Also, extend your x-window to see Y3 and Y4 better. 
Does the resulting graph confirm your work in the previous step?  It should! 
Sketch the graph and identify which curve is the function and which is the series. 



Trigonometric Series 
 

8. One famous series in mathematics is:   ⋅⋅⋅+−+− 7
!7
15

!5
13

!3
1 xxxx  

Notice that it has only odd powers and alternates sign. 
Graph this series in Y5.  Go out to the thirteenth degree ( 13

!13
1 x ). 

Turn off your other functions and use the window:  22,33 ≤≤−≤≤− yx  
Sketch the resulting graph. 
 

9. Which trigonometric function does this series appear to model near the origin? 
Test your conjecture in Y6.  Were you correct?  Terrific! 
 

10. Look at your calculator’s table of values for Y5 and Y6.  Start at 0=x with 1.0=Δx  
How does the accuracy of this series change as you move away from x = 0? 
 

11. Add the next three terms to your series, so that it now goes out to the 19th degree. 
Look again at the table of values.  How did the accuracy change? 
Explain why that makes sense.  
 
 
Transforming Series 
 
You have just seen that xsin can be modeled as an infinite series:   

⋅⋅⋅+−+−= 7
!7
15

!5
13

!3
1sin xxxxx  

The more terms you use, the more accurate the result. 
Let’s now transform this series, just as we have done with functions. 
 
Here are three examples: 
 
 ⋅⋅⋅+−+−= 7

!7
15

!5
13

!3
1 )2()2()2()2()2sin( xxxxx   

 ⋅⋅⋅+−+−+=+ 7
!7
15

!5
13

!3
11sin1 xxxxx   

 ⋅⋅⋅+−−−+−−−=− 7
!7
15

!5
13

!3
1 )1()1()1()1()1sin( xxxxx  

 
12. Now you try:  create the series for 1)sin( 2

1 −x .  Go out to the 13th degree. 
In a sentence, explain how the 1&2

1 − transform both the function and its series. 
Graph both.  Use Y7 and Y8.  Your current window is fine:  22,33 ≤≤−≤≤− yx  
Are the graph and the table consistent with your expectations?  Explain. 
 
 
 

horizontal compression 

vertical shift 

horizontal shift 


