Calculus Clue

When I was young, I loved to play the Milton Bradley
(now Hasbro) game, Clue. Clue was based on a murder
being committed and the players trying to solve the
mystery of who committed the murder, the weapon
used, and the location it occurred.

The concept of Calculus Clue is to present problems
for student preparation for the Advanced Placement
Calculus AB and BC exam in a format that is different
and enjoyable and loosely based on the game Clue. Preparation Problems for the
Problems are presented in the form of a mystery. Advanced Plecement AR & BC Cajculus Baums,
Following is what is initially presented to students.
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An anonymous note was sent to Congress concerning a treasure that was
buried somewhere in the United States. Along with the note was a “Clue
Sheet,” a list of 30 possible suspects (people who buried the treasure),
30 possible locations, and 30 possible treasures. Unfortunately that
means that there are 27,000 possible solutions to the mystery of “who,
what, and where.” Stranger still is a set of clues which allows someone
to solve the mystery by a process of elimination. There are 29 sets of 3
mathematical problems which experts have concluded require the use of
differential and integral calculus. Congress has decided to retain the use
of calculus experts — students taking Advanced Placement Calculus — to
solve the mystery.

For each mystery, one for AB and the other for BC, there are 29 sets of 3 problems (suspect,
location, and treasure). Space is provided to solve the problem. Every answer to a problem is an
integer from 1 to 30.

Students solve the problem and then cross out the corresponding suspect, location or treasure on
the Clue Card. For example, if the suspect problem set #1 answer was 7, they would cross out
Taylor Swift. (see the accompanying Clue Card).

If all goes well, the students will eventually cross out every suspect, location, and treasure, and
what is remaining is the solution to the mystery. However, if they get the same answer for two
different problem sets, they have a conflict that must be resolved. For example, if the suspect
problem set # 14 answer was also 7, they would realize that Taylor Swift had already been
crossed out. They would have to go back to the suspect problems for sets #1 and #14 to see if
either truly has 7 as its answer.



A process of elimination solves the mystery. If your class is big enough (29 students), you can
assign each student a page (suspect, location, treasure). You can assign groups of students to
solve several sets of problems or can have each student attempt to solve the entire mystery. The
mystery contains 87 problems and covers all topics in the A.P. curriculum several times. There
is a separate mystery for AB and BC and although the BC version also contains AB problems,
none of the ones from the AB version are repeated.

The student version of the game is free but purchasing the solution version gives an answer key
and better, a solution for every problem in the mystery. Also at the back of the workbook, there
is an index that classifies problems based on the A.P. curriculum in case you simply wish to
assign problems on a stand-alone basis.

On the following pages, I show you first the Clue Card. The names, locations, and other terms
are ones that students anywhere in the nation should recognize. Included in the solution
version, there are alternative Clue cards from the world of Spongebob, Harry Potter, Avatar,
Law and Order, The Godfather, and Lord of the Rings.

However, there is no reason why you cannot create your own using specific information from
your school similar to this one:

Suspect Location Treasure
1 | The Principal The Auditorium Diplomas for the graduating class
2 | The Nurse The Football Stadium | Computers for every student
3 | The School Board | The Gym Teacher raises
4

As an example, I give a set from the 30 in the AB mystery along with their solutions. Check
them out, solve them, and compare with the answers. Then if you are interested in having the
game of Calculus Clue for your own, go back to the Clue Game page on the
www.mastermathmentor website. Again, the free version gives just the game (and instructions)
for Calculus Clue while the solution version gives answers, solution, and extra Clue cards.

Calculus Clue is a neat way for students to prepare for the AP exam but so many teachers like
using it as an exercise after the exam in that dead time before the summer vacation when kids
really don’t want to work. With 87 problems to solve, it can take up a good week of time and
students actually enjoy doing it. Alternatively, the AB version can be given over the summer
for students entering BC the subsequent year.

I so hope you and your students enjoy it.

- Stu Schwartz
mastermathmentor.com
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Directions: As you solve each problem, place the problem set number in
the space provided to the right. When you solve all 29 sets of problems, the
numbers that are blank represent the solution to the mystery. If you have s e
duplicate answers, you know which problems to check.

Suspects Set# Locations Set# Treasures Set#
1. Donald Trump 1. Jurassic Park 1. Stanley Cup
2. Patrick Mahomes 2. Eiffel Tower 2. An Oscar Award
3. Beyoncé 3. Yellowstone Park 3. Star Wars Light Saber
4. Brad Pitt 4. Times Square 4. Nobel Prize
5. LeBron James 5. Churchill Downs 5. Ten Commandments
6. Kim Kardashian 6. White House 6. Declaration of Independence
7. Taylor Swift 7. Egyptian Pyramids 7. Mona Lisa
8. Lady Gaga 8. Hollywood Sign 8. Hope Diamond
9. Daniel Radcliffe 9. Great Wall of China 9. The Holy Grail
10. Selena Gomez 10. Old Faithful 10. Olympic Gold Medal
11. Vladimir Putin 11. Great Barrier Reef 11. Cloak of Invisibility
12. Elon Musk 12. Gotham City 12. The One Ring
13. Taylor Swift 13. Emerald City 13. Proof of Fermat's Last Theorem
14. Simone Biles 14. Fort Knox 14. Book of Mormon
15. Tom Hanks 15. Stonehenge 15. Cure for Cancer
16. Kim Jung Un 16. Grand Canyon 16. Ark of the Covenant
17. Tom Cruise 17. Yankee Stadium 17. Tariffs
18. Barack Obama 18. Tatooine 18. Rosetta Stone
19. Bruno Mars 19. Appalachian Trail 19. A Worm Hole
20. Rory Mcllroy 20. Cape Canaveral 20. Trip to Outer Space
21. Jennifer Lawrence 21. Hogwarts 21. Dorothy's Ruby Slippers
22. Jeff Bezos 22. St. Louis Arch 22. Crown Jewels of London
23. Justin Bieber 23. Hoover Dam 23. AGT Golden Buzzer
24. Tom Holland 24. Area 51 24. Super Bowl Trophy
25. Simon Cowell 25. Alcatraz 25. Aladdin's Lamp
26. Carlos Alcaraz 26. Statue of Liberty 26. Excalibur
27. Warren Buffett 27. Golden Gate Bridge 27. Noah's Ark
28. Bernie Sanders 28. Leaning Tower of Pisa 28. Master’s Green Jacket
29. Lionel Messi 29. Mount Rushmore 29. The Lombardi Trophy
30. Nancy Pelosi 30. Niagara Falls 30. The Golden Goose




AB Clue Problem Set # 1

Suspect Problem: Let F(x) = 10J.sin(t2 —t+ 1) dt . Find the average rate of change of F’(x) on [13.5, 14] to
0

the nearest integer.

The answer is: . Cross out that suspect number on your clue card and write # 30 as your set.

Location Problem: Kenny Park takes 30 seconds to parallel park his car. The following tables give values of ¢
in seconds and the velocity v of the car in ft/sec. Find the minimum number of times within the 30 seconds
(inclusive) that the car was stopped.

0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
14 4 1 |-05] -2 | -1 0 1 2 1 105 -1 3 -2 ] -1 105
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
14 -05] 0 |-05]-05]-05] -1 -1 [-05]05]-05] -1 [-05]05]-05] 0

The answer is:

. Cross out that location number on your clue card and write # 30 as your set.

Treasure Problem: Let f be a function that is differentiable for all real numbers. The table below gives the
values of f and its derivative f” for selected values of x in the interval —1 < x < 0. Using the equation of the

line tangent to the graph of f where x = -0.6, approximate the value of f(-0.8).

The answer is:

X -1 0.6 =02 0
£(x) 40 18 -5 10
f(x) | 40 30 10 1

. Cross out that treasure number on your clue card and write # 30 as your set.



AB Clue Problem Set # 1 Solutions

Suspect Problem: Let F (x) = 10jsin(f2 —t+ l) dt . Find the average rate of change of F’(x) on [13.5, 14]
0

to the nearest integer.

F'(x)= %j.msin(tz —t+1) dt=10sin(x* - x+1)
0

Avg. rate of change ofF’(x) = 10[ F,(liz: 11:3,(513'5)] = 10{sin(183)— sSin(l69.75)} =12.097

The answer is 12.

Location Problem: Kenny Park takes 30 seconds to parallel park his car. The following tables give values of ¢
in seconds and the velocity v of the car in ft/sec. Find the minimum number of times within the 30 seconds
(inclusive) that the car was stopped.

0 1 3 4 5 6 8 10 | 11 | 12 | 13 | 14 | 15
14 4 1 |-05] -2 | -1 0 1 2 1 105 -1 3] -2 ] -11-05
16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
14 -05] 0 |-05]-05]-05] -1 -1 [-05/05]-05] -1 [-05]05]-05] O

The car is stopped at the following times (sec) : 6, 17, and 30.
According to the Intermediate Value Theorem, the car must have been stopped between seconds:
2 and 3, 10 and 11, 23 and 24, 24 and 25, 27 and 28, and 28 and 29.

So it was stopped a minimum of 9 times.

The answer is 9.

Treasure Problem: . Letf be a function that is differentiable for all real numbers. The table below gives the
values of f and its derivative f” for selected values of x in the interval —1 < x < 0. Using the equation of the

line tangent to the graph of f where x = —0.6, approximate the value of f(-0.8).

x -1 0.6 0.2 0
£(x) 40 18 -5 ~10
Flx) | 40 30 ~10 1

y—18=-30(x+.6)= y=-30x
y(~0.8)==30(-0.8) =24

The answer is 24.



