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 s 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. .Problems are presented in the form of a mystery. Following is what is
initially presented to students.

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 Preparation Problems for the

. Advanced Placement™ AB & BC Calculus Exams -
of calculus experts — students taking
Advanced Placement Calculus — to
solve the mystery.

For each mystery, 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 6, they would cross out
Tiger Woods. (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 6, they would realize that Tiger Woods 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 6 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
1s a separate mystery for AB and BC.

There is 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.

This “game” was developed in 2003 and I used it in my AP classes in 2004. My students loved
it. I used the approach of assigning several pages to teams of 2 students for as assignment and
one class had so few conflicts in answers that they solved the mystery in 2 class periods. I don’t
know whether it was a coincidence or not but I had the best results in the A.P. test I ever had —
50 of 59 students with 4 or higher in the AB exam.

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

Suspect L ocation 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 examples, I give 2 sets from the 29 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.




AB Calculus- Clue Card

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 which are blank represent the

solution to the mystery. If you have duplicate answers, you know which problems to check.

Suspects Set# L ocations Set# Treasures Set#
1. OJ Simpson 1. Pear]l Harbor 1. The Titanic
2. Elvis 2. Washington Monument 2. Stealth Fighter
3. Jack Kavorkian 3. Lincoln Memorial 3. Star Trek Phaser
4. Jack Nicholson 4. Three Mile Island 4. Holy Grail
5. MC Hammer 5. Valley Forge 5. Ten Commandments
6. Tiger Woods 6. White House 6. Emancipation Proclamation
7. Britney Spears 7. Capitol Building 7. Mona Lisa
8. Monica Lewinsky 8. Pentagon 8. Hope Diamond
9. Lance Armstrong 9. Independence Hall 9. Working PC Operating system
10. Babe Ruth 10. Old Faithful 10. Weapons of Mass Destruction
11. Martha Stewart 11. Mt. St. Helens 11. Bill Gate's Bank Account #
12. Vincent Van Gogh 12. Plymouth Rock 12. The Stanley Cup
13. Pythagoras 13. Air Force One 13. Proof of Fermat's Last Theorem
14. Michael Jordan 14. Fort Knox 14. Watergate tape missing 18 minutes
15. Frank Sinatra 15. Disneyworld 15. Cure for cancer
16. John F. Kennedy 16. Grand Canyon 16. Moon rocks
17. Bill Gates 17. Watergate Hotel 17. Missing Gore votes from Florida
18. Richard Nixon 18. Great Adventure 18. Schubert's Unfinished Symphony
19. Indiana Jones 19. Appalachian Trail 19. A Worm Hole
20. Walt Disney 20. Cape Canaveral 20. The lost continent of Atlantis
21. Bill & Hillary Clinton 21. The Alamo 21. Dorothy's ruby slippers
22. George W. Bush 22. Fenway Park 22. Crown Jewels of London
23. Harry Potter 23. Hoover Dam 23. Ark of the Covenant
24. Vito Corleone 24. Alcatraz 24. Harry Potter's Broom
25. Seabiscuit 25. Central Park 25. Aladdin's Lamp
26. Katharine Hepburn 26. Statue of Liberty 26. King Tut's Tomb
27. James Bond 27. Golden Gate Bridge 27. Noah's Ark
28. Benjamin Franklin 28. Area 51 28. Enron Stock Secrets
29. Muhammed Ali 29. Mount Rushmore 29. The Bermuda Triangle
30. Emeril Lagasse 30. Niagara Falls 30. The Golden Goose




AB Clue Problem Sat # 1

Suspect Problem: Find the derivative of f(x)=2Inx" +4x at x = 0.35. Round to the nearest integer.

Theanswer is: . Crossout that suspect number on your cluecard and write# 1 asyour set.

Location Problem: Find the volume if the region enclosing y = |3x -2/, x =0, and x =2 is rotated about the

x-axis. Round to the nearest integer.

Theanswer is: . Crossout that location number on your cluecard and write# 1 asyour set.

4
Treasure Problem: Find f
0

BRSPS
V2x +1

Theanswer is: . Crossout that treasure number on your clue card and write# 1 asyour set.



AB Clue Problem Set # 17

Suspect Problem: A particle is moving along a straight line with position function s(t) =tan"'t=In¢. To the
nearest integer, what is the particle’s acceleration at t = 0.387?

Theanswer is: . Crossout that suspect number on your clue card and write# 17 asyour set.

. 17 1
L ocation Problem: What is the maximum value of f(x)=x"* + x’ - ") X+ X on the interval [-2, 2] ?

Theanswer is: . Crossout that location number on your clue card and write# 17 asyour set.

4 2
Treasure Problem: Find the sum of the x-values of the inflection points of f(x)= f—z "X+ 5% +x4/7 +9.

Theanswer is: . Crossout that treasure number on your clue card and write# 17 asyour set.



AB Clue Problem Sat # 1 Slutions

Suspect Problem: Find the derivative of f(x)=2Inx*+4x at x =0.35. Round to the nearest integer.
! ( 1 3
f (x) = Z\F)(4x )+ 4
) 8
Flx)=—+4
X
£(.35)=26.857 =27
The answer is 27.

Location Problem: Find the volume if the region enclosing y = |3x —2|,x =0, and x =2 is rotated about the

x-axis. Round to the nearest integer.

V=n[(3x-2)dx

() O%N

V=n{(9x2—12x+4x)dx =3x" —6x7+ 4x],

V =81 =25.133 =25 A

The answer is 25.

4
15
Treasure Problem: Find dx
‘{\/2x+1
4
f 15 dx
0 V2X+1

u=2x+1du=2dx

x=4=u=9

4
15 [ (2x+1)"dx
0

T x=0=u=0
Efu“/zdu=15ul/2]9
2 1 1

15(3-1)=30

The answer is 30.



AB Clue Problem Set # 17 Slutions

Suspect Problem: A particle is moving along a straight line with position function §t)=tan™"t-Int. To the
nearest integer what is the particle’s acceleration at t = 0.387?

s(f)=tan"'t" Int

v(t)= 1 .1

1+ ¢ ;
ll2t

d387)=—% 1 _6001#6

[1+(3877]  (387)

The answer is6.

. 17 1 .
L ocation Problem: What is the maximum value of f(x)=x"* + x° - ") X+ S X on the interval [-2, 2] ?

fl(x)=4x%+ 3x2—1?7x+%=0

"|'1='-|H"'3+3H1-:!..'-'H.-'E+.5

x =-1.902,0.0621.092

f(-1.902) = -10.119

£(0.069 =0.015

£(1.092 =-1.797

f(-2)=-10 :

f(2)=8 nai Y=.E

Theanswer is 8.
4 2
Treasure Problem: Find the sum of the x-values of the inflection points of f( )—f—z—x +5%+x 7+9.
3
f’(x)=%—3x2+5x+\/7 U /‘\ U
f(x)=x>-6x+5x=0
+4+++++0--c-mmme o O++++++++

(x—l)(x—5)=0=>x=1,x=5 | |
1+5=6 ) 5

The answer is6.



