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Duplication of the material by any means for any other purpose 
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publisher.

Terms of  Use
 
Thank you for downloading a printable ActiveMath resource and the related digital files! Your purchase gives you 
the right to use the resources in certain ways, but the copyright ownership is not transferred to you. Resources 
may occasionally be offered by ActiveMath as freebies, and the same terms of use apply to both purchased and 
free resources.

What a purchaser is allowed to do...
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com or to the ActiveMath store at an online marketplace that is legally distributing ActiveMath resources.

➤  Refer teachers, parents, or other people to the ActiveMath store to obtain the resources legally. 

What a purchaser is NOT allowed to do...
➤ Claim ownership or authorship of ActiveMath resources.
➤ Remove the copyright line from printed resources.
➤  Share or exchange any portion of the digital or printed files with other teachers, with parents, or with students 

who are not in the purchaser’s class.
➤ Resell your ActiveMath purchase or offer it as a giveaway.
➤  Post the digital files on any non-secure website anywhere on the internet including, but not limited to, sharing 
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Name    

Birthday of Matt Groening, Creator of The Simpsons 
February 15 of the Mystery Year marks the birthday of Matt 
Groening, creator of the longest-running U.S. primetime 
TV series in history, The Simpsons. There have been 715 new 
episodes that have aired from the show’s debut on Dec. 17, 1989, 
through the year 2021. Over the years, the show’s writers have 
blended in corny puns and sophisticated humor — some based 
on mathematics — into the scripts. 

 

 

 

Use these clues to find the Mystery Year. Show your work.  

In one episode, the dialogue involves a take-off on 
the old joke about pr2 — and the response, “Pie 
are round.”   

1.  How much greater is the area of the square 
below than the area of the enclosed circle?  
For this problem, use 3.14 for p, not the p key 
on a calculator. (Area of a circle = pr2 ,  
where r is the radius.)  

 
 

 
The digit in the hundredths place of the 
answer is the ones digit of the Mystery Year. 

Lisa: I’m studying for the math fair. If I win, I’ll 
bring home a brand-new protractor. 
Homer: Too bad we don’t live on a farm.  

2. Two of the angle measures of a triangle are 90o 
and the angle measure shown below. What is 
the angle measure of the third angle?  

  

 
 

 
 

 

The ones digit of the angle measure of the 
third angle of the triangle is the tens digit 
of the Mystery Year. 

In an episode, Homer finds a pair of glasses from 
a very smart person. Just after putting them on, he 
incorrectly recites a math formula:  
“The sum of the square roots of any two sides of 
an isosceles triangle is equal to the square root of 
the remaining side.” 

3.  Which answer choice provides a correction to 
Homer’s error(s)?  

 (6) Change each “square root” to “square.”      
(7) Change “sum” to “difference.”         
(8) Change “the sum of square roots” to “the 
square root of the sum.” 
(9) Change the formula to “The sum of the 
squares of the two shorter sides (legs) of a right 
triangle is equal to the square of the remaining 
side (hypotenuse).”  

 

The correct choice, (6, 7, 8, or 9), is the 
hundreds digit of the Mystery Year. 

4. Use this clue as a check on the other clues: 
 The sum of the digits in the Mystery Year is 

16 less than the product of the digits in the 
number of new The Simpsons episodes that have 
aired through 2021. 

 

 

 

February 15 Puzzle 

The official logo of The Simpsons 
 

What is the Mystery Year of Matt Groening's birthday? 
 

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

• 3 cm 
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Name    

Birthday of Matt Groening, Creator of The Simpsons 
February 15 of the Mystery Year marks the birthday of Matt 
Groening, creator of the longest-running U.S. primetime 
TV series in history, The Simpsons. There have been 715 new 
episodes that have aired from the show’s debut on Dec. 17, 1989, 
through the year 2021. Over the years, the show’s writers have 
blended in corny puns and sophisticated humor — some based 
on mathematics — into the scripts. 

 

 

 

Use these clues to find the Mystery Year. Show your work.  

In one episode, the dialogue involves a take-off on 
the old joke about pr2 — and the response, “Pie 
are round.”   

1.  How much greater is the area of the square 
below than the area of the enclosed circle?  
For this problem, use 3.14 for p, not the p key 
on a calculator. (Area of a circle = pr2 ,  
where r is the radius.)  

 
 

 
The digit in the hundredths place of the 
answer is the ones digit of the Mystery Year. 

Lisa: I’m studying for the math fair. If I win, I’ll 
bring home a brand-new protractor. 
Homer: Too bad we don’t live on a farm.  

2. Two of the angle measures of a triangle are 90o 
and the angle measure shown below. What is 
the angle measure of the third angle?  

  

 
 

 
 

 

The ones digit of the angle measure of the 
third angle of the triangle is the tens digit 
of the Mystery Year. 

In an episode, Homer finds a pair of glasses from 
a very smart person. Just after putting them on, he 
incorrectly recites a math formula:  
“The sum of the square roots of any two sides of 
an isosceles triangle is equal to the square root of 
the remaining side.” 

3.  Which answer choice provides a correction to 
Homer’s error(s)?  

 (6) Change each “square root” to “square.”      
(7) Change “sum” to “difference.”         
(8) Change “the sum of square roots” to “the 
square root of the sum.” 
(9) Change the formula to “The sum of the 
squares of the two shorter sides (legs) of a right 
triangle is equal to the square of the remaining 
side (hypotenuse).”  

 

The correct choice, (6, 7, 8, or 9), is the 
hundreds digit of the Mystery Year. 

4. Use this clue as a check on the other clues: 
 The sum of the digits in the Mystery Year is 

16 less than the product of the digits in the 
number of new The Simpsons episodes that have 
aired through 2021. 

 

 

 

February 15 Puzzle Answer Key  

SAMPLE: The protractor shows 15o. 
180 – (90 + 15) = 180 – 105, or 75o 

 1 9 5 4 

The official logo of The Simpsons 
 

What is the Mystery Year of Matt Groening's birthday? 
 

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

• 3 cm 

SAMPLE: 7 • 1 • 5 = 35. The thousands digit 
must be 1, and 1 + 9 + 5 + 4 = 19. Since 
35 – 19 = 16, the year seems correct. 

SAMPLE: The correct choice is (9). 

SAMPLE: The square is 
6 cm by 6 cm. 
36 – 28.26 = 7.74 cm2   
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Complete Solutions, Teacher Notes, & Extensions 
Birthday of Matt Groening, Creator of The Simpsons 

February 15 
Puzzle 

Mystery Year: 1954 
CCSS: 7.G.4, 4.MD.3, MP4 (Model with Mathematics), 8.G.5, 4.MD.6, 8.G.7, 8.EE.2, MP2 
(Reason Abstractly and Quantitatively), MP7 (Look for and Make Use of Structure). 
Topics: area of a circle, measuring with a protractor, sum of the angle measures in a triangle, 
informal analysis of the Pythagorean Theorem. 

 Clue 1 Solution   A radius of a circle is a segment (or the length of that segment) from the center 
of the circle to any point on the circle. The circle is enclosed in a square, so its radius, 3 cm, is 
half the length of a side of that square. So, the square has sides 6 cm, and its area is 6 ´ 6, or 
36 cm2. The formula for the area of a circle is pr2 , so the area of a circle with radius 3 cm is 
p(3)2 = 3.14 • 9, or 28.26 cm2. Thus, the area of a square with sides 6 cm is 36 – 28.26, or 
7.74 cm2, greater than the area of a circle with radius 3.  

 The digit in the hundredths place of 7.74 is 4, so the ones digit of the Mystery Year is 4. 
Math Note: The mathematical term to describe an “enclosed circle in a square” is the circle is 
inscribed in the square. That means that the circle touches each side of the square in exactly one 
place. For more advanced students, we say that the circle is tangent to each side of the square. 
Each point where the circle intersects with a side of the square is called a point of tangency.  

Extension: Have students solve this problem: 
How many times as great is the area of a square  
than the area of a circle that is inscribed in the square? 
Solution: The problem is calling for a general relationship, so we need 

to form a ratio comparison of the formula for the area of a square 
(with sides 2r) to the formula the area of a circle with radius r: 

 =  =  

Because both the numerator and the denominator contain r2, we can divide out r2, leaving just  
4 ÷ 3.14. The resulting quotient is about 1.27. So, the area of a square is about 1.27 times as great 
as the area of its inscribed circle. Stated another way, the area of a square is about 27% greater 
than the area of its inscribed circle. 

Historical Note: The clue is based on a 2004 episode of The Simpsons called “Simple Simpson.” In 
this episode, Homer disguises himself as “Simple Simon, Your Neighborhood Pie Man,” a superhero 
who punishes people who act badly by throwing pies in their faces. This causes someone to say, “We 
all know ‘pr2’, but today ‘pie are justice.’” (The humor here, of course, is a take-off of the old joke 
mentioned in the clue.) 

 Clue 2 Solution  The sum of the angle measures of a triangle is 180o. The first angle measure given 
for the triangle is 90o. The angle measure of the angle shown on the protractor is 15o. So, the 
angle measure of the third angle is 180 – (90 + 15) = 180 – 105, or 75o. The ones digit in 75 is 5, 
so the tens digit of the Mystery Year is 5. 
Math Notes: An arc of a circle is a set of points consisting of two points on the circle, the arc 
endpoints, and all points on the circle between those two points. Protractors use arc measure to 
measure angles. Arcs are measured in degrees based on the amount of the circle covered by the 

Area of square with sides 2r
Area of circle with radius r

(2r)2

3.14 • (r)2
4 • r2

3.14 • r2

• r 
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path of the arc from one arc endpoint to the other. In the clue, the endpoints are 0o and 15o, so 
the corresponding arc measures 15o. The endpoints could also be viewed as 165o and 180o. If 
those readings are used, students must realize that the angle measure is the number of degrees 
(15o) along the path from 165o to 180o. 
A common error is to incorrectly use the other scale on the protractor. In this case, students may 
report the angle measure as 165o or even 175o. Have them count the degrees from one endpoint 
to the other to determine the correct angle measure. (By reasoning, students should conclude that 
the third angle cannot be a measure that is obtuse, given that the triangle includes a 90o angle.) 

Historical Note: The dialogue used in the clue is based on the November 11, 1990 episode of The 
Simpsons called “Dead Putting Society.” 

Math Joke 
Teacher: Use protractor in a sentence. 
Student: Protractor is the farmers’ side of the tractor issue. 

 Clue 3 Solution   Although work with the Pythagorean Theorem appears in the CCSS at Grade 8, 
students in earlier grades may use reasoning with the various answer choices to eliminate the 
incorrect answers. For example, for answer choices (6), (7), and (8), they could test various side 
lengths of isosceles triangles.  
o For example, suppose an isosceles triangle has side lengths 6, 6, and 8. 

Students could use a calculator to determine if  +  = . When they do, they will 
discover that  » 2.4, and  » 2.8. But because 2.4 + 2.4 ≠ 2.8, we know that finding the 
sum of the square roots of “any two sides of an isosceles triange” does not equal the square 
root of the third side.  

o Answer choice (6) suggests that we change “each square root” to “square.”  
So, using the above data, we would have,  62 + 62 = 82. But 36 + 36 ≠ 64, so answer choice 
(6) can be eliminated. 

o Answer choice (7) suggests that we simply change “sum” to difference.  
Using the above data we would have:  –  = . But 2.4 – 2.4 = 0, not 2.8. So answer 
choice (7) can be eliminated.  

o Answer choice (8) suggest that we change “the sum of the square roots of any two sides” to 
“the square root of the sum of any two side.” Using the above data, we would need to show 
that  = . When 6 + 6 is computed, we have . However,  » 3.5, so 

 ≠ , and and choice (8) is incorrect. 
So, students unfamiliar with the Pythagorean Theorem, by elimination, may conclude that the 
correct answer choice is “(9) Change formula to “The sum of the squares of the two shorter 
sides (legs) of a right triangle is equal to the square of the remaining side (hypotenuse).” So, the 
hundreds digit ofd the Mystery Year is 9. 
Math Note: Have students use graph paper and a ruler to draw various right triangles. Have them 
measure the two legs of each triangle, find the sum of the squares of those measures, and then 
verify that that sum matches the square of the third side. Have them begin by drawing a right 
triangle with legs 3 and 4 units. 
Historical Note: The clue is based on a 1993 episode of The Simpsons called “$pringfield (Or, 
How I Learned to Stop Worrying and Love Legalized Gambling).” The take-off here is in regard 
to what happens to the scarecrow in The Wizard of Oz when the Wizard gives him a diploma to 
signify that he now has a brain. The scarecrow then immediately incorrectly recites the 

6 6 8
6 8

6 6 8

6 + 6 8 12 12
6 + 6 8

PREVIE
W



Math History-Mystery Puzzle: February 14 ©2022 ActiveMath®, Inc. 

Pythagorean Theorem. Homer uses the same incorrect language as the scarecrow! The August 25 
Math History-Mystery Puzzle on The Wizard of Oz addresses the scarecrow’s errors in detail.  
Watch this “Mathologger” YouTube clip of Homer making the aforementioned errors in “Math 
in the Simpsons: Homer's theorem” — with a detailed mathematical analysis of the errors (8:40): 
https://www.youtube.com/embed/w4zqR7GhrqQ 

Extension: Have students engage in this activity: 
Farming with Bart, Lisa, and Maggie 

Bart, Lisa, and Maggie have each decided to plant their favorite food in a square section in their 
back yard based on the color coding shown in the design below. Consider the information given. 
Then, in a 2-minute Quick Write, write about what you notice and what you wonder. 

 
 

 
 

 

 

Post 2-Minute Quick Write 
Ø Time allowing, have students “Share 2.” That is, each student turns and talk with a partner 

(or in a breakout group), and share one thing they noticed and one thing they wonder — with 
the added challenge that no one can repeat what someone else has already said. (This should 
avoid repeats of those who will talk about Homer asking Bart, “Who plants pizza?”) And, to 
be fair, you may want to let the person with the closest birthday to this day go first in the 
discussion. 

Ø When the whole class has reconvened, ask for students to share something they heard from 
another student, either something the student noticed or something the students wondered 
(again, with no repeats). 

Ø Hopefully, someone will comment on the mathematics involved, even without knowing the 
Pythagorean Theorem! For example: Maggie’s area is 9 yd2, Lisa’s area is 16 yd2, and 
Bart’s area is 25 yd2. Oh, but wait! If Maggie and Lisa combine their farming areas, it 
would equal in size with Bart’s!  

Ø Further prompts/extensions could include, if not mentioned during the sharing: 
o What type of triangle is connecting their farming areas? (right). How do you know this? 

(square symbol in the right angle of the triangle). What do you call the 2 sides that form 
the right angle? (legs). And the longest side, across from the right angle? (hypotenuse). 

o I wonder if this pattern you observed with the areas formed along each side of this 
triangle applies to any triangle? For example, what if the sides of a triangle are 4 yd, 
5 yd, and 6 yd? (Note: A common misconception students often associate with a  
3–4–5 right triangle is that the pattern holds true for sides whose measures are any three 
consecutive integers.) 

Ø This is the point at which you can just let those “seeds” take root, to revisit later when the 
Pythagorean Theorem is formally addressed. 

 Clue 4 Solution   Based on information in the introduction text, there have been 715 new episodes 
of The Simpsons through the year 2021. The product of those dgits is 35. The digits of the 
Mystery Year that have already been determined are __ 9 5 4. It can be assumed that the 

 
Person 

Side Length 
(in yards) 

 
Food 

Maggie 3 yds Celery  
Lisa 4 yds Blueberries  
Bart 5 yds Pizza  
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thousands digit is 1, so the sum of the digits in the Mystery Year is 19. When 16 is subtracted 
from 35, the difference is 19. Thus, the Mystery Year checks as being 1954. 

 Historical / Math Notes.                         
The Simpsons is the longest-running sitcom in U.S. history. Matthew Abram Groening is an 
American cartoonist, writer, producer, and animator. He named the family members of the 
Simpsons after his parents and sisters. However, he came up with Bart as an anagram of the word 
brat. The name Simpson has the word “simp” in it — which is short for simpleton. 
The premise of The Simpsons is to depict how a “dysfunctional family” addresses everyday 
situations. In addition to being the longest-running U.S. primetime TV series in history, the show 
is also the longest-running animated series and sitcom. 
Twenty-four writers of The Simpsons have attended Harvard University. Among them, three have 
degrees in math from Harvard. Although the three mathematicians became comedy writers, they 
continued their love for math by incorporating mathematical ideas into the scripts. For example, in 
the 2006 episode, “Marge and Homer Turn a Couple Play,” the Simpsons go to a ballgame where 
the scoreboard asks the fans to pick the correct attendance. The choices on the board are:  

A) 8,191      B) 8,128      C) 8,208      D) No way to tell 
Although the numbers are irrelevant to the script, each has mathematical significance:  
Ø 8,191 is not only a prime number, but it is a special prime number called a Mersenne prime.  

A Mersenne prime is a prime number in the form 2p – 1, where p is a prime number. When p = 13, the 
result is 213 – 1 = 8,191. (Not all numbers in that form are prime, and it is unknown if there are infinitely 
many primes in that form.) As of January 2021, the largest known prime is a Mersenne prime: 
282,589,933 – 1. It contains 24,862,048 digits. Mersenne primes are celebrities! 

Ø 8,128 is a perfect number. A perfect number is a positive integer that is equal to the sum of its factors, 
excluding itself. The first four perfect numbers are 6, 28, 496, and 8,128. The factors of 8,128 (excluding 
8,128) are 1, 2, 4, 8, 16, 32, 64, 127, 254, 508, 1016, 2032, 4064. The sum is 8,128. 

Ø 8,208 is interesting because when each of those 4 digits is raised to the fourth power, the sum is 
84 + 04 + 24 + 84  =  4,096 + 0 + 16 + 4,096, or 8,208. This number is known as a narcissistic number 
because the digits within it are used to generate the number itself.  

To view the Talks at Google video (41:26), “The Simpsons and Their Mathematical Secrets,” 
narrated by Simon Singh, go to https://www.youtube.com/embed/bk_Kjpl2AaA. (Even just the first five 
minutes of the video would be useful to watch.) 
For descriptions of some of the math connections over the years on The Simpsons, check out 
simpsonsmath.com at http://cs.appstate.edu/~sjg/simpsonsmath/ 

You may want to check out the book, The Simpsons and Their Mathematical Secrets (same title as 
above) by Simon Singh. The publisher is Bloomsbury, ©2013. 

“Well, most grown-ups forget what it was like to be a kid. I vowed that I would never forget.” 
“I have less to do with 'The Simpsons' every season, but I stick my nose in here and there. 
Basically, it's just trying to keep the characters consistent and making sure the show has a soul.” 
“Our solution on 'The Simpsons' is to do jokes that people who have an education, or some frame 
of reference, can get. And for the ones who don't, it doesn't matter, because we have Homer 
banging his head and saying, ‘D’oh!'”  
“My standard comment is, If you don’t want your kids to be like Bart Simpson, don’t act like 
Homer Simpson.”  

—Matt Groening (1954–) 
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

PROFESSIONAL DEVELOPMENT SUPPORT
Provided with each puzzle are extensive Teacher Notes with sample, step-by-step  
solutions and scaffolding strategies that include valuable teacher information.
➤ Step-by-Step Solutions are designed so even beginning teachers will 

be well-equipped to help all students. Alternative solution strategies are 
detailed to illustrate various paths to the solution.

➤ Math Notes provide additional mathematical background for the teacher. 
This includes various pedagogical insights that include an analysis of 
related common student misconceptions with intervention suggestions. 

➤ Extensions allow advanced students to take the content to the next level.
➤ Multicultural Notes bring to light the contributions from various cultures  

related to the discovery/development of the content of the puzzle.
➤ Historical Notes provide further context for the theme of the puzzle.  

Often these notes delve into social justice issues related to the theme of the 
puzzle. Included are links to video clips and uplifting quotes.

To download a FREE, more extensive document describing how to use the puzzles,  
go to: https://www.teacherspayteachers.com/Product/7037642

OVERVIEW 
These puzzles connect mathematics to other disciplines, inspirational individuals, historical & 
current events, social justice issues, and pop culture — to reflect the diverse nature of our society. 
Each puzzle has brief information and questions about a specific day in history.

 Mystery Year Each puzzle begins with the critical reading of a passage of historical 
information about a particular person or event in a Mystery Year. Students use math 
clues to determine the year when the event occurred. Each clue produces a digit of 
the Mystery Year, and the final clue provides a check on the other clues.

 Bellringers The puzzles are ideal for warm-ups, sponge activities, skills-review/test 
prep, enrichment/challenge activities, mini-lessons –– and even as activities for math 
clubs. Pages are ready to print or assign digitally to individuals or small groups.

 Test Prep The math content of the warm-ups is based on a daily mixed review of 
skills. By revisiting a variety of important skills on a daily basis, students are likely to 
keep those skills sharp for the high-stakes tests that they will be taking later in the 
year. And the real-world contexts keep students engaged.

 Common Core State Standards The skills/concepts addressed in the puzzles 
are drawn from the Common Core State Standards for Mathematical Content and 
Mathematical Practice from Grades 5–8. Overall, the skills increase in difficulty as the 
year progresses. It should be noted that many high-school teachers are using the 
puzzles with success to provide students with important skills review in context.

CCSS
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