
Name: «First_Name» «Last_Name» Teacher: «Teacher» 

 I am very excited to be teaching your BC Calc class next year! Calculus is an incredible 
subject that will help you see the world in a whole different way. BC Calc is a very rigorous 
course but very rewarding, too, if you are willing to put in the effort.  

1) Come to me during your lunch on a Tuesday or Thursday (6/11 or 6/13) to get a useful 
program for your graphing calculator and sign out a text book.  Please have your calculator with 
you when you come. 

 

2) Attached you will find your summer packet which is due the first day of school. The work 
in this packet is not a review of what you learned in precalc, it is a series of explorations into the 
main topics of calculus. To get the most out of this work, you should take July off and only begin 
working on the packet in August. If you are attending Summer Bridge you should plan on having 
them done by then. 

 The explorations correspond to the first 4 sections of the book. You can use the textbook 
to help you with those explorations.  

3) Complete the following problems in your book. Each of the four sections corresponds to 
what is explored in that sections’ exploration handout. The text in each section is very helpful.  
Answers are in the back of the book. 

The Quick Review questions (Q1-10 in each section) are intended to be done mentally. If you 
can answer them in your head you do not need to write it down. Other questions should be done 
on paper. I will be able to help you with these questions during Summer Bridge, so try to 
have them done by then in order to get your questions answered. 
 
p. 5 # 1 p. 11 Q1-Q10,  #13  p. 16 Q1-10,  #1, 5, 9  p. 21 Q1-10, #1, 5 

There will be a short test on the material covered in the explorations and these exercises 
the first week of school. 

4) Additionally, I recommend that every student purchases the Barron’s AP Calculus 
Flashcards (2nd edition) available for $15 on Amazon at  

http://bit.ly/bcflashcards 

 You should study and memorize cards #7-72 by the start of school in September. Those cards 
cover topics you’ve already learned in math, like some formulas from geometry, trig identities, properties 
of logs, and a bit about limits.  

 There will be a quiz the first week of school on those cards. 

 

I’m looking forward to a great year with you next year. I hope you are, too. If you have any questions 
during the summer, I will be checking my school email (daniel.alpert@apsva.us) periodically. 

 

Enjoy your summer! 

Mr. Alpert 
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The diagram shows a door with an automatic closer. At
time t H 0 s, someone pushes the door. It swings open,
slows down, stops, starts closing, then slams shut at time
t H 7 s. As the door is in motion, the number of degrees, d ,
it is from its closed position depends on t.

1. Sketch a reasonable graph of d versus t.

2. Suppose that d is given by the equation

d H 200t • 2Dt

Plot this graph on your grapher. Sketch the results
here.

3. Make a table of values of d for each second from
t H 0 through t H 10. Round to the nearest 0.1−.
t d

0

1

2

3

4

5

6

7

8

9

10

Door

d 

4. At time t H 1 s, does the door appear to be opening
or closing? How do you tell?

5. What is the average rate at which the door is moving
for the time interval [1, 1.1]? Based on your answer,
does the door seem to be opening or closing at time
t H 1? Explain.

6. By finding average rates using the time intervals
[1, 1.01], [1, 1.001], and so on, make a conjecture
about the instantaneous rate at which the door is
moving at time t H 1 s.

7. In calculus you will learn by four methods:

• algebraically,

• numerically,

• graphically,

• verbally (talking and writing).

What did you learn as a result of doing this
Exploration that you did not know before?

8. Read Section 1-1. What do you notice?

Name: Group Members: 

Date: Exploration 1-1a: Instantaneous Rate
of Change of a Function

Objective: Explore the instantaneous rate of change of a function.
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For each function:

a. Without using your grapher, sketch the graph on the
axes provided.

b. Confirm by grapher that your sketch is correct.

c. Tell whether the function is increasing, decreasing,
or not changing when x H 1. If it is increasing or
decreasing, tell whether the rate of change is slow
or fast.

1. f (x) H 3Dx

2. f (x) H sin !π2!x

f (x)

x

5

5

–5

–5

f (x)

x

5

5

–5

–5

3. f (x) H x2 C 2x D 2

4. f (x) H sec x

5. f (x) H !1x!

f (x)

x

5

5

–5

–5

f (x)

x

5

5

–5

–5

f (x)

x

5

5

–5

–5

Name: Group Members: 

Date: Exploration 1-2a: Graphs of Familiar Functions

Objective: Recall the graphs of familiar functions, and tell how fast the function is
changing at a particular value of x.
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As you drive on the highway you accelerate to 100 ft/s to
pass a truck. After you have passed, you slow down to a
more moderate 60 ft/s. The diagram shows the graph of
your velocity, v(t), as a function of the number of seconds,
t, since you started slowing.

1. What does your velocity seem to be between t H 30
and t H 50 s? How far do you travel in the time
interval [30, 50]?

2. Explain why the answer to Problem 1 can be
represented as the area of a rectangular region of
the graph. Shade this region.

3. The distance you travel between t H 0 and t H 20 can
also be represented as the area of a region bounded
by the (curved) graph. Count the number of squares
in this region. Estimate the area of parts of squares
to the nearest 0.1 square space. For instance, how
would you count this partial square?

100

10 30 500

60

t

v (t )

20 40

4. How many feet does each small square on the graph
represent? How far, therefore, did you go in the time
interval [0, 20]?

5. Problems 3 and 4 involve finding the product of the
x-value and the y-value for a function where y may
vary with x. Such a product is called the definite
integral of y with respect to x. Based on the units of
t and v (t), explain why the definite integral of v (t)
with respect to t in Problem 4 has feet for its units.

6. The graph shows the cross-sectional area, y, in in.2,
of a football as a function of the distance, x, in in.,
from one of its ends. Estimate the definite integral
of y with respect to x.

7. What are the units of the definite integral in
Problem 6? What, therefore, do you suppose the
definite integral represents?

8. What did you learn as a result of doing this
Exploration that you did not know before? 

6 12

x

y

10

20

30

0

Name: Group Members: 

Date: Exploration 1-3a: Introduction to Definite Integrals

Objective: Find out what a definite integral is by working a real-world problem
that involves the speed of a car.
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Rocket Problem: Ella Vader (Darth’s daughter) is driving in
her rocket ship. At time t H 0 min, she fires her rocket
engine. The ship speeds up for a while, then slows down
as Alderaan’s gravity takes its effect. The graph of her
velocity, v (t), in miles per minute, is shown below.

1. What mathematical concept would you use to
estimate the distance Ella goes between t H 0 and
t H 8?

2. Estimate the distance in Problem 1 graphically.

3. Ella figures that her velocity is given by

v(t) H t3 D 21t2 C 100t C 110

Plot this graph on your grapher. Does the graph
confirm or refute what Ella figures? Tell how you
arrive at your conclusion.

100

200

5 10
t

v(t)

4. Divide the region under the graph from t H 0 to
t H 8, which represents the distance, into four
vertical strips of equal width. Draw four trapezoids
whose areas approximate the areas of these strips
and whose parallel sides extend from the x-axis to
the graph. By finding the areas of these trapezoids,
estimate the distance Ella goes. Does the answer
agree with the answer to Problem 2?

5. The technique in Problem 4 is the trapezoidal rule.
Put a program into your grapher to use this rule. The
function equation may be stored as y1. The input
should be the starting time, the ending time, and the
number of trapezoids. The output should be the
value of the definite integral. Test your program by
using it to answer Problem 4.

6. Use the program from Problem 5 to estimate the
definite integral using 20 trapezoids.

7. The exact value of the definite integral is the limit
of the estimates by trapezoids as the width of each
trapezoid approaches zero. By using the program
from Problem 5, make a conjecture about the exact
value of the definite integral.

8. What is the fastest Ella went? At what time was that?

9. Approximately what was Ella’s rate of change of
velocity when t H 5? Was she speeding up or slowing
down at that time?

10. Based on the equation in Problem 3, there are
positive values of time t at which Ella is stopped.
What is the first such time? How did you find your
answer?

11. What did you learn as a result of doing this
Exploration that you did not know before?

Name: Group Members: 

Date: Exploration 1-4a: Definite Integrals 
by Trapezoidal Rule

Objective: Estimate the definite integral of a function numerically rather than graphically
by counting squares.
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