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An anonymous note was sent to Congress concerning a 
treasure that was buried somewhere in the world. 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 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 to 
solve the mystery. Congress has decided to retain the 
use of calculus experts – students taking Advanced 
Placement Calculus – to solve the mystery. 

 
How to use this workbook: The problems presented are meant for students who are preparing for the AP 
Calculus BC Advanced Placement Exam.  
 
First, you are given a Clue Card containing 30 suspects, 30 locations, and 30 treasures. You should print that 
out. Next, there are 29 sets of 3 problems (suspect, location, and treasure). I would suggest that you print out 
these pages as well.  Every problem has an integer answer from 1 to 30 inclusive. Space is provided to solve the 
problem.  
 
Once you solve suspect, location, or treasure problems from a set, you need to do several things: 
 
  1) Write your answer in the space provided 
  2) On your Clue card, cross out the corresponding suspect, location, or treasure for the answer they calculated  
      for that problem. For example, if the suspect problem set #1 answer was 7,  cross out Tylor Swift. 
  3) In the blank space on the Clue card, write the problem set #. Using the example above, you would write 1 as  
       the set for 7. Taylor Swift to show that the answer of 7 came from Suspect set # 1. 
 
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. 
 
Calculators: There are certain types of BC problems which cannot be solved without a graphing 
calculator and for those, a calculator icon is shown.  But for the majority of problems,  challenge 
yourself, calculators should only be used for computations.  There are a number of problems 
asking to find a derivative at a specific x-value or to compute a definite integral. Resist the 
temptation to use calculators to do these types of problems. Your goal is to prepare for the AP exam and a 
majority of the exam doesn’t allow calculators. You might just want to use a scientific calculator. 
 
Enjoy solving the mystery! 
 
Stu Schwartz and Fanucci the Cat 
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BC 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 that are blank represent the solution to the mystery. If you have 
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 McIlroy    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. Master’s Green Jacket  

 27. Warren Buffett    27. Golden Gate Bridge    27. Noah's Ark  

 28. Bernie Sanders    28. Leaning Tower of Pisa    28. Excalibur  

 29. Lionel Messi    29. Mount Rushmore    29. The Lombardi Trophy  

 30. Nancy Pelosi    30. Niagara Falls    30. The Golden Goose  
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BC Clue Problem Set # 1 
 
 
Suspect Problem: Find the area between the polar curves:  to 
the nearest integer.  
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write #1 as your set. 
 

Location Problem:   Find the sum . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 1 as your set. 
 
Treasure Problem: The rate of change of y is proportional to . If the graph of y passes through the points  
(0, 1) and (2, 4), find y to the nearest integer when x = 6.7. 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 1 as your set.  

� 

r = 2 − 2cosθ and r = −2.75cosθ

� 

34
3
1+ 1

3
+ 1
9

+ 1
27

+ …
⎛ 
⎝ 
⎜ 

⎞ 
⎠ 
⎟ 

� 

y
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BC Clue Problem Set # 2  
 

Suspect Problem:  What is the value of x  

if x >0 ? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 2 as your set. 
 
Location Problem: Find the value of c which is the conclusion of the mean-value theorem for  

 to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 2 as your set. 
 
Treasure Problem: A liquid is going through a conical filter whose top diameter is the same as its height. It 
pours into a right circular cylinder whose radius is 20 cm. How fast is the liquid in the cylinder rising in cm/min 
if the liquid in the filter is 10 cm high and falling at the rate of 80 cm/min? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 2 as your set. 

� 

The dot product of  u and v is −33
2

.   u = x,x 2  and v = −4,−1
2

.

f x( ) = e0.3x − x2  on 0,30⎡⎣ ⎤⎦



© 2025 www.mastermathmentor.com                                                    It is illegal to post this document on the Internet 

 BC Clue Problem Set # 3  
 

Suspect Problem: If  find the smallest value of a to the nearest 

integer. 
 

    
 
 
 
 
 

 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 3 as your set. 
 

Location Problem: Find the least integer value of a for which the series  converges. 

 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 3 as your set. 
 
Treasure Problem: Determine the volume to the nearest integer when the function bordered by ,  
the x-axis, and x = 2.2 is rotated about the x-axis.  
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 3 as your set. 

x2 − 28sin2x − e0.5x( )
0

a

∫  dx = 5,

1
xa−27

n=1

∞

∑

y = x ln x
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 BC Clue Problem Set # 4 
 

Suspect Problem: Find the radius of convergence for the power series centered at 5 of . 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 4 as your set. 
 
Location Problem:  If , use the table below to find  to the nearest integer. 

 

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 4 as your set. 
 
Treasure Problem: Find the average value of the function  to the 
nearest integer. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 4 as your set. 

f x( ) = 15
x + 3

h x( ) = f g x( )( )⎡⎣ ⎤⎦
2

′h 2( )
f g ′f ′g

2 −1 −2 3 4
−2 5 −4 1 8 2

� 

f x( ) = e0.7x + 5ln x on the interval e,2e[ ]
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 BC Clue Problem Set # 5 
 
Suspect Problem: A particle moves along a horizontal line with acceleration . Its velocity 
at t = 2 is 15 and its position at t = 4 is 342.25. Find the particle’s position at t = 1 to the nearest integer. 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 5 as your set. 
 

Location Problem:  

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 5 as your set. 
 
Treasure Problem: Using the following table of , find the smallest estimate (to the nearest integer) of 

using a left-hand Riemann sum with 8 rectangles, 8 trapezoids, and 4 midpoint rectangles. 

x 0 1 2 3 4 5 6 7 8 

 6 7 0 –4 0 7 8 5 0 

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 5 as your set. 

a t( ) = 9t2 + 24t + 28

Find ′f π( )  to the nearest integer if f x( ) = 300
tan x + ex

sin x + ex
⎛
⎝⎜

⎞
⎠⎟

.

f x( )

f x( )  dx
0

8

∫

f x( )
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BC Clue Problem Set # 6  
 

Suspect Problem: A particle moves along a straight line according to the formula  

from t = 0 to t = 3. What is the velocity of the particle when its acceleration is a maximum? 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 6 as your set. 
 
 
Location Problem:  The graph of the lemniscate  is shown in the 
figure to the right. Find the area of the shaded region rounded to the nearest integer.   
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 6 as your set. 
 
Treasure Problem: The graph of  to the right consists of lines 

and a semicircle. Find to the nearest integer. 

 
  
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 6 as your set. 

s t( ) = t
5

5
− 2t4 + 6t3 +13t −1

r = 13cos2θ

f x( )

− f x( )⎡⎣ ⎤⎦
9

−2

∫  dx 
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BC Clue Problem Set # 7  
 

Suspect Problem: The series  

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 7 as your set. 
 

Location Problem: Let , find  

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 7 as your set. 
 

Treasure Problem: The following data represents . Use the trapezoidal rule to estimate . Then 

add the digits of your answer. 
 

x 15 18 21 24 27 30 33 36 39 

 0.7 0.9 1.9 1.1 1.8 2.0 1.3 0.8 1.7 

 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 7 as your set.  

2x
19

⎛
⎝⎜

⎞
⎠⎟

n=0

∞

∑
2n−1

 is convergent on a,b( ).  Find b− a.

f y( ) = y f y − 2( )− f y + 2( )⎡⎣ ⎤⎦
−2

2

∫  dy.

f x( )

� 

f x( )
15

39

∫  dx

f x( )
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BC Clue Problem Set # 8 
 
Suspect Problem: A particle moving along the path defined by  for 

 has what maximum speed (nearest integer)? 

 
 
 

 
 

 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 8 as your set. 
 
Location Problem: In a school, it is decided at 11:00 AM that because of snow the school will close at 12 noon 
and 5 students hear the decision at that time. The percentage of students P who become aware of the news that 

that the school will close early spreads according the formula  where t is measured in 

hours. Using Euler’s Method with step 0.10 to approximate the solution to the DEQ, at how many minutes past 
11 AM will the news be spreading at a maximum rate? 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 8 as your set. 
 
Treasure Problem: Let f  be a function having derivatives of all orders for 
x > 0. Selected values of f and its first three derivatives are indicated in the 
table to the right.  The function f and these three derivatives are increasing 
on the interval 0 ≤ x ≤ 2. Find the Lagrange error bound for  to the 
nearest integer using the 2nd degree Taylor polynomial for f about x = 1. 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 8 as your set. 

r t( ) = 8t sin t,2t sin t

0 ≤ t ≤ 3π
2

dP
dt

= 0.1P 100 − P( )

f 0.14( )
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BC Clue Problem Set # 9  
 
Suspect Problem: A parametric equation is defined by . Find the 
arc length of the graph defined by this equation to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 9 as your set. 
 

Location Problem:  to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 9 as your set. 
 

Treasure Problem: Find  

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 9 as your set. 

x = 8et cost   and   y = 8et sin t  on 0,π 3⎡⎣ ⎤⎦

Find 65
x2 − x − 20

4

−3

∫  dx

� 

lim
h→0

3 + h( )4 − 81
4h

−
3 + h( )3 − 27

3h
⎡ 

⎣ 
⎢ 

⎤ 

⎦ 
⎥ 
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 BC Clue Problem Set # 10 
 
Suspect Problem:  
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 10 as your set. 
 

Location Problem:  

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 10 as your set. 
 

Treasure Problem:  

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 10 as your set. 

If u t( ) = e2t ,−cos2t ,  then to the nearest integer ′′u 0.45( ) =

If  f x( ) = 1
3
e3t −13ln t + 2

⎛
⎝⎜

⎞
⎠⎟

 dt
1

x

∫ ,  then to the nearest integer ′′f 1( ) =

� 

Find lim
x→0

48 xn

n!
− x −1

n= 0

∞

∑⎛ 
⎝ ⎜ 

⎞ 
⎠ ⎟ 

x2
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BC Clue Problem Set # 11 
 
Suspect Problem: Find the perimeter to the nearest integer of the first quadrant region bounded 
by   
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 11 as your set. 
 
Location Problem: During the time period t >1, the acceleration of a particle traveling along a straight line is 

given by  What is the velocity of the particle at t = 5 rounded to the nearest integer if ? 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 11 as your set. 
 
Treasure Problem: A small plane is 34 miles east of an airport runway (at the origin) and starts to descend to 
the airport according to the formula where h is the height of the plane and x 
is the distance of the plane from the runway.  How far from the runway (to the nearest mile) is the plane when it 
is descending at the greatest rate? 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 11 as your set. 

y = 12− x2 , y = x,  and the y-axis.

� 

a t( ) = x ln x. v 1( ) = 239

h = −0.00034x3 + 0.0173x2 + 0.098x
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 BC Clue Problem Set # 12 
 

Suspect Problem:   In the differential equation , when . Find the value of 

y to the nearest integer if x = 0.529.    
  

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 12 as your set. 
 

Location Problem: Find the value of  to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 12 as your set. 
 

Treasure Problem: Determine the radius of convergence for . 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 12 as your set. 

1+ x2( ) dydx − 1+ y
2( ) = 0

� 

x = 0,y = 3

ex − e− x

ex + e− x
⎛
⎝⎜

⎞
⎠⎟

 
0

ln  16000

∫ dx

xn 2

−5( )nn=1

∞

∑
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BC Clue Problem Set # 13  
 

Suspect Problem: Approximate the value of the function  using a fifth-degree 

Maclaurin polynomial and round your answer to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 13 as your set. 
 

Location Problem: Find  to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 13 as your set. 
 
Treasure Problem: If R is the region bounded by the x-axis, the line x = 24, and , to the nearest integer 
find the value of k such that the line x = k divides R into two equal areas. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 13 as your set. 

f x( ) = 3
1− x

 at x = 0.6

32x
1+16x4  

0.5

1

∫ dx

� 

y = x
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 BC Clue Problem Set # 14 
 
Suspect Problem: A large quantity of food falls off a truck and ants quickly gather. The ant population P of is 

growing according to the differential equation , t measured in minutes. There are 

1,000 present initially. To the nearest thousand, how large is the colony of ants in thousands when the colony is 
growing at its fastest rate? 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 14 as your set. 
 

Location Problem: If , find  

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 14 as your set. 
 

Treasure Problem:  Find  

 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 14 as your set. 

dP
dt

= k P − 2000( )(32000− P)

f x( )dx = 63
0

27

∫ x2 f x3( )dx
0

3

∫

lim
b→∞

5+ x2e− x dx
0

b

∫
⎛

⎝
⎜
⎜

⎞

⎠
⎟
⎟
.
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BC Clue Problem Set # 15 
 

Suspect Problem:  

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 15 as your set. 
 
Location Problem: If  on [0, 5], find the difference between using a right Riemann sum and a left 
Riemann sum with 5 equal intervals. 
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 15 as your set. 
 
Treasure Problem: The area enclosed by  and x = 0  is rotated about the x-axis. 
Find the value of b to the nearest integer such that the line x = b divides the volume of revolution 
into two equal volumes. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 15 as your se  

� 

Using the polar equation r = sinθ,  find dy
dx

 at θ = 0.758 to the nearest integer.

� 

f x( ) = x 2

y = 40− x,  y = 0,
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BC Clue Problem Set # 16 
 

Suspect Problem: Using the identity , find the total area enclosed by the polar curve 

 to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 16 as your set. 
 

Location Problem: Find . 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 16 as your set. 
 

Treasure Problem: Find the length of the curve  from x = 0 to x = 3 to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 16 as your set. 

sin2θ = 1− cos2θ
2

r = 1.6sin3θ

� 

lim
x→0

53x + ex −1
sin2x +tan x

y = x
3
2
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 BC Clue Problem Set # 17 
 
Suspect Problem: Find the x-value where the graph of   changes concavity. 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 17 as your set. 
 

Location Problem: Use the 2nd degree Taylor polynomial for  to approximate  to the 

nearest integer. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 17 as your set. 
 
Treasure Problem: The number of bacteria in a colony is given by  where t is measured in 
days. On what day is the change of growth at a maximum? 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 17 as your set. 

f x( ) = x −10( )e10−x

ex 10 e−sin x + ecos x( )dx
0

π

∫

20000ln t2 + 400( )
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BC Clue Problem Set # 18 
 
Suspect Problem:  Find the volume of the solid whose base is bounded by the lines  and 
x = 0  with cross sections taken perpendicular to the x-axis as equilateral triangles. Answer to the nearest 
integer. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 18 as your set. 
 

Location Problem: To the nearest integer, find the length of the curve  from x  = 3.4 to x = 6. 

 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 18 as your set. 
 
Treasure Problem: Using the fact that  has a critical point at x =1, 
determine the value of x where  f  has a relative minimum. 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 18 as your set. 

f x( ) = x
3

12
+ 1
x

f x( ) = −10x6 + 72x5 −165x4 +120x3 −10e2
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BC Clue Problem Set # 19 
 

Suspect Problem:  to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 19 as your set. 
 
Location Problem: Find the equation of the tangent line to  at x = 4. Use this tangent line to 
estimate to the nearest integer the value of y at x = 5. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 19 as your set. 
 

Treasure Problem:  

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 19 as your set. 

If f x( ) = x2 ln x + 1
9

⎛
⎝⎜

⎞
⎠⎟∫  dx and f 1( ) = 0,  find f 3.16( )

� 

xy = x − 2y

If u t( ) = 1
t
i + j,   v t( ) = t4i −18ln tj,  find Dt u t( ) ⋅v t( )⎡⎣ ⎤⎦  at t = 3.
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BC Clue Problem Set # 20 
 

Suspect Problem: Find  to the nearest integer where  is the first positive value where 

the polar curve  has a vertical tangent. 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 20 as your set. 
 

Location Problem:   

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 20 as your set. 
 

  Treasure Problem: If , find   at t = 1. 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 20 as your set. 

21sin x + 7cos x( )
0

θ

∫  dx θ

r = 2sinθ

56 1

x ln x( )2
dx =

e2

∞

∫

x = t  and  y = 11t −1
d 2 y
dx2
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BC Clue Problem Set # 21 
 
Suspect Problem:  A new resort city had 5.6 million people visit in its first year. About 60% of those people 
visit again the following year, and of that amount, 60% return the following year, and so on. If the process 
continues indefinitely, how many millions of people will eventually visit the city? 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 21 as your set. 
 

Location Problem: Find . 

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 21 as your set. 
 
Treasure Problem:  A new car dealership hires a worker to wash cars on the new car lot. Once the worker 

collects all his supplies and gets into a rhythm, his rate of production is given by  cars per hour 

where t is time after 7 AM, measured in hours. If he has washed 17 cars by 9 AM, how many loaves will he 
have washed by 9 AM? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 21 as your set. 

18

π 4− x2
dx

0

1

∫

20− 60

t + 2( )2
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 BC Clue Problem Set # 22 
 
Suspect Problem: To the right is a graph of  on the 

interval  Find the largest x-value for which  has a relative 
maximum on this interval. 
   
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 22 as your set. 
 
Location Problem: Two bikers meet on roads that meet at a 120o angle. Gary bikes away from the intersection  
at 6 mph while Bob pedals away at 10 mph on the other road. How fast is the distance between them changing 
in mph 30 minutes later?  (Use the law of cosines that states in oblique triangle ABC, ) 
  

                              
 

The answer is: _____.  Cross out that location number on your clue card and write # 22 as your set. 
 

Treasure Problem: Find . 

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 22 as your set. 

′f x( ) = 0.02xsin x −1( )
0,9π⎡⎣ ⎤⎦ f x( )

c2 = a2 + b2 − 2abcosC

Gary

Bob

b

g
r

θ

� 

60o

� 

2
4n2 −1n=1

∞

∑
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BC Clue Problem Set # 23 
 
Suspect Problem: Find the coefficient of the 3rd non-zero term of the derivative of the Maclaurin series for 

. 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 23 as your set. 
 

Location Problem: to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 23 as your set. 
 
Treasure Problem: A cup of water at C is placed in a refrigerator. The water’s temperature can be 

described by the differential equation  where t is the time in minutes and T is the temperature 

of the water.  Using Euler’s method with  find the temperature of the water in 5 minutes to the 
nearest degree. 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 23 as your set. 

f x( ) = 264sin x2( )

If f x( ) = 56 tan−1 x
2

⎛
⎝⎜

⎞
⎠⎟

2

,  find  ′f 2( )

41°
dT
dt

= −0.2 T − 4( )
Δ t = 1 minute,
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 BC Clue Problem Set # 24 
 
Suspect Problem:  In an experiment, a biologist introduces a toxin into a bacterial colony and then measures 
the effect on the population of the colony. Suppose that at time t (in minutes) the population is given by 

  measured in thousands. What will be the population as t approaches 

infinity  (measured in thousands)? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 24 as your set. 
 

Location Problem:  

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 24 as your set. 
 

Treasure Problem: A particle moves along the x-axis with velocity . At t = 3, the particle 

is at position 1.981. To the nearest integer, where is the particle at t = 28? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 24 as your set. 

P(t) = 31+ 30t
2 + 4t +1
1−5t2

+ 20e−0.04t t +1( )

� 

If f x( ) =
a
x ,         x ≥1 

12 − bx 2,x < 1

⎧ 
⎨ 
⎪ 

⎩ ⎪ 
,  find the value of  4a − 5b  if f x( ) is differentiable.

v t( ) = 4t2 +15t −1
t3 + 2t2 −5t − 6
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BC Clue Problem Set # 25 
 
Suspect Problem:  The conical cone filled with water below is draining at the rate of  How fast is the 
height of water going down when the water is 1 ft high. Answer to the nearest ft/min. 
 

           
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 25 as your set. 
 
Location Problem: Given  find the value of x when the instantaneous rate of change of f  
is equal to the average rate of change of f  on the interval [0, 16] (to the nearest integer). 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 25 as your set. 
 
Treasure Problem: People are entering an amusement park at the rate of  people per hour 
where t is measured in hours. If the doors are open at 10:00 AM (t = 0), how many thousands of people have 
entered the park at 2:15 PM? (nearest integer). 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 25 as your set. 

f x( )

10 ft

12 ft

f x( ) = e0.1x + x2 − x,

120et +100t − 40
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BC Clue Problem Set # 26 
 
Suspect Problem: Company A finds its number of cellular phones sold is increasing at the rate of 

 phones (t  measured in months). Company B has a new advertising campaign and finds its 

number of cellular phones sold is increasing at the rate of  phones per month.  For the first 4 months, 
how many more phones will company B sell than company A (nearest thousand)? 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 26 as your set. 
 

Location Problem: Find the slope of the tangent line to the nearest integer of . 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 26 as your set. 
 

Treasure Problem:  How many terms will it take for the sum of to differ from its true sum by 

less than 1? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 26 as your set. 

� 

1000 3 + 0.25t
3
2⎛ 

⎝ 
⎞ 
⎠ 

4000e0.3t

y = 4.1ln sec2 2x( )  at  x = π
4

−1( )n 100000n!
n=0

∞

∑



© 2025 www.mastermathmentor.com                                                    It is illegal to post this document on the Internet 

BC Clue Problem Set # 27 
 
Suspect Problem: A function f is defined by . for all x in the interval of 
convergence for the power series. Find the radius of convergence. 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 27 as your set. 
 

Location Problem:  

 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 27 as your set. 
 
Treasure Problem: The temperature of water in a pond is estimated to be   where t is 

measured in days and  is measured in degrees Celsius. To the nearest degree, what is the average 
temperature over the first two weeks? 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 27 as your set. 

f x( ) = 1+ 2x + 3x2 + 4x3 +…

� 

Find lim
x→2

8 − x3

3− x2 + 5
−

2x − 4
ex−2 −1

⎛ 

⎝ ⎜ 
⎞ 

⎠ ⎟ 

P t( ) = 18+18te− t 2
P t( )
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 BC Clue Problem Set # 28 
 
Suspect Problem: An object moving along a curve in the xy-plane has position  at time t with  

. Find the speed of the object at t = 2 to the nearest integer. 

 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 28 as your set. 
 
Location Problem: The function f  has derivatives for all orders of x. Given that  

,  find the 3rd-degree Taylor polynomial for  and use it to 

approximate  to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 28 as your set. 
 
Treasure Problem: Let  If , find the range of h on the 

closed interval  to the nearest integer. 

 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 28 as your set. 

x t( ), y t( )( )

� 

dx
dt

= 26sin t 2( ) and dy
dt

= 20cos t 3( )

f 3( ) = 7, ′f 3( ) = 8, ′′f 3( ) = −2, ′′′f 3( ) = 9 f x( )
f 3.5( )

f x( ) = 10ex  and g x( ) = 10ln x. h x( ) = f x( )− g x( )
1
2
≤ x ≤1
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BC Clue Problem Set # 29 
 
Suspect Problem: The shaded region in the figure to the right is the 

unbounded area between the graph of  and the x-axis. 

Find this area.  
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that suspect number on your clue card and write # 29 as your set. 
 
Location Problem:  Let f be a function having derivatives of all orders of real numbers. The third-degree 

Taylor polynomial for f about x = 1 is given by . The fourth derivative of f 

satisfies the inequality  for all x in the interval [1, 2]. Find the Lagrange error bound for the 
approximation to  to the nearest integer. 
 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 29 as your set. 
 
Treasure Problem: The function f has derivatives of all orders for all real numbers x. Assume 

. Write the fourth-degree Taylor polynomial for  about x = 4 

and use it to approximate . 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that treasure number on your clue card and write # 29 as your set.

y = 30ex

π 1+ e2x( )

� 

P x( ) = 20 + 6 x −1( )2 − 8
3
x −1( )3

� 

f 4( ) x( ) ≤ 50

� 

10 f 1.735( )

f 4( ) = 8, ′f 4( ) = −3, ′′f 4( ) = 4 g x( ) = f x2 + 4( )
g 2( )
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BC Clue Problem Set # 30 
 
Suspect Problem: The graph of f  shown to the right consists of two line-segments. 

Let g be the function defined by  

 
 
 
 
 
 
 

 
 
 

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

Location Problem: Find  to the nearest integer. 

 
 
 
 
 
 
 
 
 
 
 

The answer is: _____.  Cross out that location number on your clue card and write # 30 as your set. 
 
Treasure Problem:  Find the volume to the nearest integer if the region enclosing  is rotated 
about the x-axis. 
 
 
 
 
 
 
 
 
 
 
 
 

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

g x( ) = f t( )  dt
1

x

∫ . Find g −2( ).

� 

lim
x→0

14 19x − ex( )
x

y = x2 , y = 2x


