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Use the clues on the next page to find the Mystery Year.

December 28: Death of  Debbie Reynolds

Mystery Year
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December 28: Death of Debbie Reynolds  
December 28 of the Mystery Year, is the 
date that American actress, singer, and 
dancer, Mary Frances Reynolds — better 
known by her stage name, Debbie 
Reynolds — passed away. Reynolds’ first 
leading and breakout role was in the movie, 
Singin’ in the Rain (1952). Among Reynolds’ 
many film, television, and stage credits are 
lead actress in The Unsinkable Molly Brown 
(1964) and the voice of Charlotte in 
Charlotte’s Web (1973). 

 
 
 
 
 
 
 
 
 
 
 
 

Gene Kelly, Debbie Reynolds 
(middle), and Donald O’Connor, 

Singin’ in the Rain trailer 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Debbie Reynolds passed away just one day following the death 
of her daughter, Carrie Fisher, otherwise known as Princess 
Leia from the Star Wars franchise (beginning in 1977). 

Consider this (modified) first stanza of the song, “Singin’ in the 
Rain.” Use the stanza and the clues to find the Mystery Year. 

Singin' in the rain, Just singin' in the rain, What a glorious feeling, I'm happy again. 
¡ Complete this statement:  

In the above stanza, the ratio of the number of ‘i’s to the number of ‘u’s is  ___ to 1. 
The above missing number is the ones digit of the Mystery Year. 

¡ Which equation represents the relationship of the number of ‘i’s to the number of 
‘e’s in the above stanza?  

(1) i = 3e     (2) e = 3i     (3) i = 12e     (4) 12e = 3i     (5) 12i = 4e 
The number of the correct answer choice, (1, 2, 3, 4, or 5), is the tens digit 
of the Mystery Year. 

¡ The chance (probability) of an event occurring can be expressed as a fraction (or ratio) 
comparing the number ways the event can occur to the total number of possible outcomes. 
Suppose Gene writes each vowel in the blue stanza above on a slip of paper and 
places those slips in a paper bag. Debbie reaches in the bag and makes a random 
selection. What is the chance (as a fraction) that Debbie selects a consonant? 
The numerator of that fraction is the hundreds digit of the Mystery Year. 

¡ Use this clue as a check on the other clues: 
The ratio of the 2-digit number formed by the first two digits of the Mystery Year to 
the 2-digit number formed by the last two digits is 5 to 4.  
What is the Mystery Year? 
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How to Use 
Math History-Mystery Puzzles 
Warm-up Activities for Middle School 

Each puzzle begins with historical information about a particular person or event. The topics 
selected reflect the diverse nature of our society. Students use the clues that follow to determine 
the Mystery Year when the event occurred. In some cases, data needed to solve a clue is 
contained within the historical information. This reinforces what students experience in the real 
world: The data needed to solve a problem may not all appear in the same place. 
The math content of the warm-ups is based on a spiral review of skills. During the early months 
of the school year, they provide important math review skills drawn from Grades 5 and 6. As the 
year progresses, the skills advance to those of Grades 6 and 7 — with an abundance of real-world 
connections related to the contexts of the events. Towards the end of the school year, math skills 
from Grade 8 are included that can also be handled intuitively by students in earlier grades. It 
should be noted that many high-school teachers are using the puzzles with success to provide 
students with important skills review in context. 
Students focus on a number of different math skills and concepts in the same warm-up. The spiral 
review is intended to help students keep their skills sharp. Also, the clues are intended to provide 
day-to-day mathematical variety. So, while students may be studying in unit, on, say, percent, they 
may be solving clues that review fractions or measurement. 
Each clue produces a digit of the Mystery Year. As the clue is solved, students record the digit 
in the box to the right of the clue and into the place-value chart for the Mystery Year at the bottom 
of the first page of the puzzle. The final clue with each puzzle provides a “check” for 
determining the correct Mystery Year. 
Provided with each puzzle are extensive Teacher Notes with Sample Solution Strategies that 
include valuable teacher information that address the following: 

Ø The specific Common Core State Standards for Mathematical Content that are
addressed in the clues. When a clue employs skills that are not directly addressed by a
Standard for Mathematical Content, one or more Standards for Mathematical Practice
are cited.

Ø Step-by-step solutions designed so thoroughly that parents working with students at
home are equipped to help their child. Alternative solution strategies are detailed to
illustrate various paths to the solution.

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

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

discovery / development of the content of the puzzle.
Ø Historical Notes to 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.

Even though we do not provide a separate puzzle for each day of a given week, we view the 
puzzles as being daily puzzles because of the extensive activities and extensions that are 
provided with the Teacher Notes that may be used during the other days of the week. 
To download a FREE, more extensive document describing How to Use the puzzles, go to 
https://www.teacherspayteachers.com/Product/FREE-How-to-Use-Math-History-Mystery-Puzzles-for-Middle-
School-manual-7037642 
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Teacher Notes and Sample Solution Strategies for December 28 
 
December 28: Death of Debbie Reynolds 

CCSS: 6.RP.1, 7.RP.2.c, 6.EE.9, MP2 (Reason Abstractly and Quantitatively), 
MP6 (Attend to Precision), 7.SP.5, 7.RP.2.a. 

Mystery Year: 2016 
¡ Students are asked to complete the following statement:  

“The ratio of the number of ‘i’s to the number of ‘u’s is  ___ to 1.” 
The statement suggests that we are looking for a ratio comparison of two quantities in 
simplified form. Upon inspecting the given modified* stanza, when students count the 
number of ‘i’s and ‘u’s, they should conclude that there are 12 ‘i’s and 2 ‘u’s. 
Therefore, the ratio of ‘i’s to ‘u’s is 12 to 2, which simplifies to 6 to 1. Thus, the ones 
digit of the Mystery Year is 6. 

Math Note: You may want to remind students of three ways a ratio can be written: 
(1) as a fraction, (2) with a colon, and (2) with the word “to”: 

 or           12 : 2 or 6 : 1          12 to 2 or 6 to 1 

Extension: You may prompt students to think further about the “6 to 1” ratio and ask: 
Suppose the given stanza is sung 10 times during the song. How many ‘i’s would 
there be? (Because there are 12 ‘i’s in 1 stanza, there would be 12 • 10, or  120 ‘i’s in 
10 stanzas.) How many times would this stanza have been sung if you count 8 ‘u’s? 
(Because 2 ‘u’s are in 1 stanza, there would be 2 • 4, or 8 ‘u’s in 4 stanzas.)  
* Historical Note: For the sake of providing “friendly” numbers for students to work 

with in the first and second clues, we used creative license to deliberately omit the 
first word of the stanza, I’m (which is the first word of the song). Had we included 
that word, there would have been 13 ‘i’s — which would not have given us nice 
numbers with which to work.   

¡ In determining which equation represents the relationship of the number of ‘i’s to the 
number of ‘e’s in the stanza, students might first begin by counting the number of ‘i’s 
and ‘e’s in the stanza. There are 12 ‘i’s and 4 ‘e’s; therefore, the ratio of the number 
of ‘i’s to the number of ‘e’s is 12 to 4 (or 3 to 1). Because all the answer choices 
involve a 12, 4, or 3, students may elect to substitute 12 for i and 4 for e in each 
equation to see which equation(s) are true statements. 

Equation Substitution Step True or False? 
(1) i = 3e      12 = 3 • 4 True 
(2) e = 3i 4 ≠ 3 • 12 False 
(3) i = 12e 12 ≠ 12 • 4 False 
(4) 12e = 3i 12 • 4 ≠ 3 • 12 False 
(5) 12i = 4e 12 • 12 ≠ 4 • 4 False 

Because answer choice “(1) i = 3e” is a true statement, the tens digit of the Mystery 
Year is 1. 

Math Notes: Common student misconceptions may include: 
o Selecting answer choice (3), (4), or (5) simply due to not attending to precision, 

and selecting choice (5) because they see the numbers 12 and 4, which correlate 

12
2

6
1
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to the number of ‘i’s and ‘e’s in the stanza. 
o Selecting answer choice (2) e = 3i, indicating an error in their proportional 

reasoning. Should you observe this error, you may engage the class in a 
discussion, Which vowel, i or e, has the larger number of occurrences? (i) How 
many times as large? (12 to 4, or 3 times as large) What is the equation in choice 
(2) saying, in words? (The number of ‘e’s in the stanza is equal to three times 
the number of ‘i’s in the stanza.) Turn and talk to a partner about what you think 
— which choice represents the relationship between the number of ‘i’s and ‘e’s in 
this stanza? Justify your choice. (Choice (1), because 3 times the number of ‘e’s 
is equal to the number of ‘i’s.)  
If students still struggle with proportional reasoning, consider using this 
discussion: Cars have how many tires? (4). So, in a parking lot with 3 cars, what 
would be the total number of tires? (4 • 3, or 12). If there are 10 cars, now what 
would be the total number of tires? (4 • 10, or 40). If Karen counted a total of  
8 tires in the parking lot, how many cars are there? (2, because there are 4 tires 
on each car). So, the total number of tires in a parking lot depends on what? 
(knowing the number of cars in the parking lot). How might this relationship 
between the number of cars (c) and the total number of tires (t) be represented 
algebraically? (t = 4c). Which is the independent variable? (c, the number of 
cars). And, the dependent variable? (t, the total number of tires in the parking lot).  

Extension: You may want to explore such concepts as proportional relationships 
between two variables, constant of proportionality, independent / dependent 
variables, and equivalent equations (as answer choices (2) and (5) represent). Answer 
choice “(1) i = 3e” could be represented and investigated in multiple ways — 
verbally, written, table, graph. All these representations promote building conceptual 
understanding of proportional reasoning.  
Extension: Consider having students work in teams to generate their own real-world 
scenarios that represent a relationship between two variables. Have them describe 
their scenario in words, in a table, in a graph, in symbols (algebraically), and/or in a 
picture. Then, if face-to-face, the teams could inspect and critique each other’s via a 
gallery walk. Virtually, teams could be in breakout rooms with their own Multiple 
Representation Concept Map (Google doc) to be shared with the whole class when 
returning to the main room. See graphic below, with proportional topic in the center. 
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¡ Students need to count the total number of vowels in the stanza to determine how 
many slips of paper David places in the paper bag. (23) Then, they need to consider 
how many of those slips of paper have a consonant written on them. (0) The 
probability of Karen selecting a slip of paper with a consonant written on it, therefore, 
is . Because the numerator is 0, the hundreds digit of the Mystery Year is 0. 

Math Notes: Introducing the concept of probability as a fraction (or ratio) — 
comparing the number of ways an event can occur to the total number of possible 
outcomes with simple, everyday familiar objects — should make this clue accessible 
to all students. Mention that an impossible event, such as drawing a consonant from a 
collection of vowels, has a probability of 0. A certain event, such as drawing a vowel 
from a collection of all vowels, has a probability of 1. 
You may find providing students with additional modeling can clarify and / or extend 
their thinking. Use the examples below to build on this definition of probability, or 
chance, (P) of an event (e): 

P(e) =  

o Coin toss: P(heads) =  or a 50% chance 
(Only 1 out of 2 sides is heads.) 

o Spinning red on a 4-color spinner: P(red)  =  or a 25% chance 

(Only 1 out of 4 equally-sized sections is red.)  
Ask: Why does equally-sized matter? (If the sections are not of 
an equal size, then red does not necessarily represent one-fourth 
of the circle.) 

o Rolling a number, n, on a number cube with whole numbers 1–6   
(In one roll of the cube, rolling a number, n, where 1 ≤ n ≤ 6:  

P(n) = . The probability of rolling any other number is 0.)  

o Discuss qualitative probabilities with students. Have them use the 
chart below with examples of rolling the above number cube once. 
 

 
 
 
 
 

 

 
 

a. The probability of rolling a 7 is 0, or 0%. (impossible; no face has a 7) 

b. The probability of rolling a number less than 3 is , or , or 33 % 

(unlikely; only 2 of the six faces have a number less than 3) 
c. The probability of rolling an odd number is 50%. (even chance; as likely as 

not likely; 3 of the six faces have an odd number) 

0
23

Number of ways the event can occur
Total number of possible outcomes

1
2
,

1
4
,

1
6

2
6

1
3

1
3
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d. The probability of rolling a number greater than 1 is , or 83 %. (very 

likely; 5 of the 6 faces show a number greater than 1) 
e. The probability of rolling a number less than 10 is 1, or 100% (certain; all 

faces show a number less than 10) 
¡ While there are many 2-digit numbers that form an equivalent ratio of 5 to 4, students 

may use the strategy guess, test, and revise to find possible numbers that form an 
equivalent ratio of 5 to 4 by multiplying both 5 and 4 by 2, then by 3, then by 4, and 
so on, until they have determined a reasonable equivalent ratio. See the table below. 

Factor to Test and 
Multiply by 

Equivalent Ratio 
of 5 to 4 

  
Resulting Year 

Is the Year 
Reasonable? 

2 2 • 5 to 2 • 4 = 10 
to 8 1008 No  

3 3 • 5 to 3 • 4 = 15 
to 12 1512 No  

4 4 • 5 to 4 • 4 = 20 
to 16 2016 Yes! 

5 5 • 5 to 5 • 4 = 25 
to 20 2520 No  

The digits of the Mystery Year that have been determined so far are __ 0 1 6. 
Therefore, the Mystery Year of 2016 is confirmed. 

Historical Notes 
Debbie Reynolds was born on April 1, 1932 in El Paso, Texas. Her first (of three) 
marriages was to singer Eddie Fisher. Together, they had 2 children, Carrie and Todd. 
Reynolds claims to not have had any prior dancing experience before landing her lead 
role in the movie, Singin’ in the Rain, also starring Gene Kelly and Donald O’Connor. In 
addition to her singing, dancing, and acting, Reynolds was a successful businesswoman, 
owning a dance studio and a Las Vegas casino/hotel. Later in life, Reynolds began to 
collect Hollywood film memorabilia, promoting the preservation of Hollywood history.  
Reynolds was the recipient of the 2015 Screen Actors Guild Life Achievement Award. In 
the following year, a documentary of her life, titled Bright Lights: Starring Carrie Fisher 
and Debbie Reynolds, was released and was her last film appearance. Reynolds died on 
December 28, 2016, from a stroke — just one day after the death of her daughter, Carrie. 

Video (3:55) Singin’ in the Rain 1952 movie trailer:  
https://www.youtube.com/watch_popup?v=Fp7Ao6Zk_Mc 

Video (14:26) Debbie Reynolds Talks about Singin’ in the Rain: 
https://www.youtube.com/watch?v=LfOwYYg6qRE 

Video (3:22) GMA tour of Debbie Reynold’s home, with son, Todd 
Fisher (from 2017): https://www.youtube.com/embed/aarts7jbUn8 

“You just never give up. You do a task to the best of your abilities and beyond.” 
“That's what I love about dance. It makes you happy, fully happy.” 
“Music will bring you through... It brought me through.” 
“People used to call her Debbie Reynolds' daughter. Now they call me Princess 
Leia's mother!” 

—Debbie Reynolds (1932–2016) 

5
6

1
3

Debbie Reynolds 
(1954) 
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