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Name    

Death of Fred Morrison, Frisbee Inventor 
On February 9 of the Mystery Year, William Frederick “Fred” 
Morrison, inventor of the Frisbee, passed away. The original 
prototype of the modern-day Frisbee was the top of a popcorn can, 
later replaced by cake pans, that Morrison and his wife would 
throw to each other at the beach. When approached by a passer-by 
who offered to buy his cake pan for $0.25, he realized he was on 
the brink of a potentially profitable invention. That is because he 
had paid only $0.05 for the cake pan! 
During World War II, Morrison was an American pilot whose 
plane was shot down over Italy. During his time as a prisoner of 
war, he refined his flying disc. A standard Frisbee has a diameter 
that ranges from 8 to 10 inches. Ultimate Frisbee is played on a 
rectangular field that measures 110 meters by 37 meters, with 
2 teams of 7 players each. 

 

 

 

 

Use these clues to find the Mystery Year. Show your work.  
1.  Let F = the area of a 10-inch (diameter) Frisbee, 

and G = the area of an 8-inch Frisbee. Which 
ratio is most reasonable for comparing F to G?  

 (0) 25 to 16 (1) 10 to 8        

 (2) 5 to 4 (3) 2 to 1 

 
 

 
The correct question choice, (0, 1, 2, or 3), 
is the ones digit of the Mystery Year.     

2.  What is the percent of increase (profit) that 
Morrison earned on his investment for his 
cake pan? 

 (0) 500% (1) 400%   

 (2) 50% (3) 20% 

 
 
  
 
      

The correct question choice, (0, 1, 2, or 3),  
is the tens digit of the Mystery Year.   

3.  Population density is defined as the number of 
people residing in a region divided by the area 
of that region. What is the population density of 
a Frisbee field when a game is being played?  
Round the quotient to the nearest thousandth. 
(Assume only players are on the field.) 

 

 
 

The digit in the hundredths place is the 
hundreds digit of the Mystery Year. 

4.  Use this clue as a check on the other clues:  
 One-half of the 2-digit number formed by the 

last two digits of the Mystery Year is one-fourth 
of the 2-digit number formed by the first two 
digits of the Mystery Year! 
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What is the Mystery Year when Fred 
Morrison passed away? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Fred Morrison  
marketing his Pluto Platter  
(forerunner of the Frisbee) 
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What is the Mystery Year when Fred 
Morrison passed away? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Answer Key  

SAMPLE: The amount of increase is $0.20. 

  = 400% $0.20
$0.05

 = 4
1

SAMPLE: Use A = pr2  and express F to G: 

 3.14 • 25
3.14 • 16

 = 25
16

SAMPLE: The area of the field is 110 ´ 37, 
or 4,070 m2. There are 2 team of 7, or 14 
players. 14 ÷ 4,070 » 0.003.  

SAMPLE: Half of 10 is 5. Because 5 is 
one-fourth of 20, the Mystery Year is 2010. 

 2 0 1 0 

Fred Morrison  
marketing his Pluto Platter  
(forerunner of the Frisbee) 
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Complete Solutions, Teacher Notes, & Extensions 
Death of Fred Morrison, Frisbee Inventor 

February 9 
Puzzle 

Mystery Year: 2010 
CCSS: 7.G.4, MP2 (Reason Abstractly and Quantitatively), 6.RP.3.d, 7.RP.2.a, 7.RP.3, 7.RP.1. 
Topics: area of a circle, percent increase that is greater than 100%, population density, logical reasoning.  

 Clue 1 Solution   The formula for the area of a circle is A = pr2 , where r is the radius (which is 
half the diameter). The area of each Frisbee is calculated below, using 3.14 for p:  

  F: 10-in. Frisbee (r = 5): A = pr2  = 3.14 • (5)2 = 3.14 • (25), or 78.5 in2 
 G: 8-in. Frisbee (r = 4): A = pr2  = 3.14 • (4)2 = 3.14 • (16), or 50.24 in2 

 The ratio of F to G is  = 1.5625, or about 1.6 to 1. When answer choice “(0) 25 to 16” is 

expressed as a decimal, the result is  = 1.5625, which is identical to the ratio . So, the 

digit in the ones place of the Mystery Year is 0.  

 It should be noted that the correct answer choice can be more efficiently selected by analyzing 
the areas prior to multiplying the radii by 3.14 — because the dividend and divisor each contain 
the factor 3.14: 

 

 Some students should quickly eliminate choices (1) and (2) because the ratios “10 to 8” and  
“5 to 4” are equivalent — and there cannot be two correct choices.   

 Math Note: A common student error in attempting to simply  is to take the square root of 

the numerator and denominator, resulting in the fraction . This error would lead students to 

erroneously conclude that answer choices (0), (1), and (2) are all equivalent. Advise students that 
there is no property that allows us to form an equivalent fraction by taking the square root of the 
numerator and denominator. In this case, we would be essentially dividing the numerator by 5 
and the denominator by 4 — which would violate an equality. 

 Some students may select answer choice “(3) 2 to 1” because the difference in the two diameters 
is 2. Have students find the areas of various pairs of circles where the difference in diameters is 2 
units, but the ratio comparison of the areas varies.   
Extension: Have students solve this problem: 

At Leaning Tower of Pizza Parlor, you can buy one 14-inch pizza for $15, or you can buy 
two 7-inch pizzas for a total of $15. Which is the better deal — or do the two deals give you 
the same amount of pizza? Explain. 
Solution: 

Area of a 14-in. pizza: A = pr2  = 3.14 • (7)2 = 3.14 • (49), or 153.86 in2 

Area of a 7-in. pizza: A = pr2  = 3.14 • (3.5)2 = 3.14 • (12.25), or 38.465 in2 

Two 7-in. pizzas have an area of 2 • 38.465, or 76.93 in2 . 
Not only is buying one 14-in. pizza a better deal, but it gives exactly twice as much pizza 
as two 7-in. pizzas together (or 4 times as much as one 7-in. pizza). 

78.5
50.24

25
16

78.5
50.24

3.14 • 25
3.14 • 16

 = 25
16

25
16

5
4
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 Clue 2 Solution   Percent of increase (or percent change), is the ratio (or comparison) of the 
amount of change to the original number. In this case, the amount of change from $0.05 to $0.25 
is $0.20. The ratio of $0.20 to $0.05 (or 20¢ to 5¢) is computed below: 

               

 This means that that the amount of increase ($0.20) is 4 times the original number ($0.05) — 
which translates to a 400% increase over the original number. So, answer choice “(1) 400%” is 
the correct answer. Thus, the digit in the tens place of the Mystery Year is 1. 

 Another way to approach this clue is to understand that because the cost, or base, is 5¢, each 
increase of 5¢ from the base represents an increase of 100%. So, a selling price of 10¢ would 
represent a 100% increase over 5¢; a selling price of  15¢ would represent a dime, or a 200% 
increase over 5¢; a selling price of 20¢ would represent a 300% increase over 5%; and a selling 
price 25¢ would represent a 400% increase over 5¢. 

 Math Notes: The incorrect answer choices for this clue represent common misconceptions. 
Some students select answer choice “(0) 500%” perhaps because they compute $0.25 ÷ $0.05 = 
5. Point out that we began with a price of $0.05, so the amount of increase is $0.20, not $0.25. 
Some students may select answer choice “(2) 50%” because 25 ÷ 5 = 5, and they interpret the 5 
as meaning a 50% increase. Some students may select answer choice “(3) 20%” because 5 ÷ 25 = 
0.2, and they interpret the 0.2 as meaning a 20% increase. 

 Some students become confused when dealing with a percent increase that is greater than 100% 
because the concept may be somewhat counterintuitive. Related to that is understanding what is 
meant by an n-fold increase. For students who struggle with those concepts, pose the following 
problem: 
 A Frisbee increased in price from $1.50 to $4.50. Which of the following statements are true. 

(There is more than one correct answer.) 
 a. The price increased by 200%. d. There was a 2-fold increase in price. 
 b. The price increased by 300%. e. There was a 3-fold increase in price. 

c. The price tripled. 
Solution: The correct answers are a, c, and d*. For students who believe that the price 

increased by 300%, say the following: If going from $1.50 to $4.50 is a 300%, that would 
mean that going from $1.50 to $3.00 would be a 200% increase. That, in turn, would 
mean that no change from $1.50 to $1.50 would be a 100% increase. Does that make 
sense? (No!) 

 Most students will correctly conclude that, c,  the price tripled. Clearly, when you triple a 
number, you multiply that number by 3. But herein lies the confusion — that tripling and 
increasing by 200% mean the same thing. 

*  There is disagreement — even among math educators — concerning the interpretation of the 
meaning of the term “n-fold.” Although some of this has to do with how a sentence is 
phrased when the term is used, there is even disagreement of the meaning of the term no 
matter how it is used. As worded in the above problem, we believe that a “a 2-fold increase 
in price” is equivalent to “the price increased by 200%.” We believe that is the case because 
a 1-fold increase in price would bring you to $3.00. So, a 2-fold increase in price would bring 
you to $4.50. On the other hand, some people believe a “fold change” is a ratio indicating the 
number of times something has changed in value when compared to the original amount. So, 
a 2-fold increase would mean doubling the original value; a 3-fold increase would mean 
tripling the original value. Because there are different interpretations, we believe that 

$0.20
$0.05

 = 4
1

20¢
5¢

 = 4
1
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students (and teachers) should perhaps be discouraged from using the term “n-fold 
increase.” 

 Clue 3 Solution   The area of an Ultimate Frisbee field is 110 ´ 37, or 4,070 m2. With 7 players on 
each of two teams, there are 14 players on the field. Therefore, the population density on the 
field is 14 ÷ 4,070 » 0.0034398. When 0.0034398 is rounded to the nearest thousandth, the result 
is 0.003. So, the population density is about 0.003 person per square meter. The digit in the 
hundredths place of 0.003 is 0, so the hundreds digit of the Mystery Year is 0. 

 Math Notes: A common error that students make when determining population density is to 
divide the area by the number of people. With this clue, those students would obtain  
4,070 ÷ 14 » 290.71428. Students could correctly state that this means that there are about 
291 square meters per person — but that is not the definition of population density. 

 Population density is typically applied to larger geographical regions, such as states or countries. 
As such, the more common units of comparison are number of people per square mile or 
kilometer. For example, based on the 2020 Census, the population density of the state of New 
Jersey — the most densely populated state in the United States — was about 1,263.1 residents 
per square mile. (To find that result, divide the number of residents, 9,288,994, by the number of 
square miles of land area, 7,354.2.) 

 Extension: You may want to have students research to find out the population density of the 
state in which they live and compare it to the population density of the Ultimate Frisbee field, as 
described in this clue. You may want to provide them with this information: There are about 
2.59 ´ 106 square meters in 1 square mile. Additionally, you may prompt students to share their 
thoughts on how the data used in calculating a state’s population density is collected, and then 
how this information is used. (The U. S. Census, conducted every 10 years, is one way the data is 
collected. Determining congressional districts is just one way this information is used.) 

 Clue 4 Solution   The digits of the Mystery Year determined so far are __ 0 1 0. The 2-digit number 
formed by those last two digits is 10. Half of 10 is 5. Because 5 is one-fourth of 20, the 2-digit 
number formed by the first two digits of the Mystery Year is 20. This confirms that the Mystery 
Year is 2010.  

 Historical Notes.     
William Frederick “Fred” Morrison was born on January 23, 1920 in Richfield, Utah. He passed 
away on February 9, 2010. The original idea that led to the invention of the Frisbee began on a 
beach in California as Fred and his girlfriend, and later wife, Lucile, played catch with popcorn 
can lids. They later replaced the popcorn lids with cake pans. When Morrison was offered $0.25 
for his cake pan, for which had paid just $0.05, he knew something profitable was possible from 
this simple concept. So, Morrison and his wife started a small business selling their “Flyin’ Cake 
Pans.” 

 Morrison, a pilot during World War II, learned about aerodynamics flying his P-47 Thunderbolt 
in Italy. However, during a mission his plane was shot down — and he became a prisoner of war. 
While imprisoned, he was able to think about refinements to his flying disc idea. After the war, 
he finalized his invention in 1948 with investor, Warren Franscioni. From concept to production, 
Morrison’s disk went through several name changes — Whirlo-Way to Flyin-Saucer to Pluto 
Platter. It also went through several re-designs to make it more accurate when thrown. In 
January 1957, Morrison sold the rights to his invention to American toy company, Wham-O. In 
June 1957, the Wham-O toy company changed the name of the toy from Pluto Platter to Frisbee 
(after learning that many college students were calling the Pluto Platter by that name). 
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 The two key conditions for throwing a disc with accuracy and distance are (1) the shape of the 
disc and (2) the spin. The shape of a Frisbee is an airfoll (cross-sectional shape of an airplane 
wing). Spinning the disc provides a stabilizing gyroscopic force.  

 Frisbee is a registered trademark of the Wham-O toy company. As such, the term should not be 
used generically to describe all flying discs. 
For various Guinness World Records for flying discs: 
https://www.guinnessworldrecords.com/search?term=flying%20disc&page=1&type=all&max=20&partial=_Results&  

For information on the origins of the Frisbee, check out: http://tenrandomfacts.com/frisbee/  

For Ultimate Frisbee game rules, check out: https://bit.ly/36L6dJZ  

Video (1:17) animated, “How Frisbees Are Made”: https://www.youtube.com/embed/g72SS9EVEoI  

Video (2:31) Ultimate Frisbee Basics: 
https://www.youtube.com/embed/7SEst7XLNIU  

Video (1:28) Guinness Record for Longest Frisbee Throw 
caught by a Dog (402 ft) 
https://www.youtube.com/embed/aCeBkn7hjbM  
Video (5:07) Top 21 Frisbee Trick Shots  
https://www.youtube.com/embed/35lURrrEQrU  

“Who’d have thought the Frisbee would have caught on?” 
—Karl Pilington (1972–), English comedian 
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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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