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as freebies, and the same terms of use apply to both purchased and free resources.
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Use the clues on the next page to find the Mystery Year.

December 11: Birthday of  Rita Moreno

Mystery Year
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December 11: Birthday of Rita Moreno 
December 11 of the Mystery Year is the birthday 
of Puerto Rican actress, singer, and dancer, 
Rita Moreno. Her career of more than 70 years 
includes such musical films as Singin’ in the Rain, 
The King and I, and the original West Side Story. 
She will also be appearing in the remake of West 
Side Story, co-produced by Steven Spielberg, to be 
released in 2021. 

During her career, Moreno has won all four major 
annual American entertainment awards: an 
Emmy, a Grammy, an Oscar, and a Tony — a feat  

 

 

Address is one of the most important 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Rita Moreno 
 that been accomplished by very few artists. In 2004, she was 

awarded the Presidential Medal of Freedom by President George W. 
Bush. In 2017, she was active in the relief efforts to support those 
affected by Hurricane Maria that devastated Puerto Rico. 

Use these clues to find the Mystery Year:  

¡ How many years elapsed between the original West Side Story and the  
2021 remake of that movie? To find out, evaluate this expression:  

18  –  3  ÷  + 51 

(0) 48 years       (1) 60 years       (2) 68 years       (3) 56 years       (4) Not here 
The answer choice, (0, 1, 2, 3, or 4), is the ones digit of the Mystery Year. 

¡ During the years 1994–1999, Rita Moreno provided the voice for Carmen Sandiego  
in the animated TV series, Where on Earth is Carmen Sandiego? 
Suppose Carmen Sandiego is located at (–1, –5) on the coordinate grid. Then she 
was seen at (2, –5). How many units apart are her original and new locations? 
The number of units she moved is the tens digit of the Mystery Year.  

¡ Beginning in 2017, Rita Moreno began playing the role of the matriarch in the  
remake of the TV sitcom, One Day at a Time.  
How many days are in 12,960 minutes? 
The number of days is the hundreds digit of the Mystery Year. 

¡ Use this clue as a check on the other clues:  
On her birthday in 2021, Rita Morena became a nonagenarian.  
What is the Mystery Year? (Hint: Think nonagon.) 
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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 11 
 
December 11: Birthday of Rita Moreno 

CCSS: 6.EE.2.c, 5.NF.7.b, 6.NS.8, 6.NS.7.c, 5.MD.1, MP2 (Reason Abstractly 
and Quantitatively). 

Mystery Year: 1931 
¡ The expression is evaluated below, following the order of operations: 

18 – 3 ÷  + 51 =  

18 – (9) + 51 First divide: 3 ÷  = 3 ×  =  9. 

9 + 51 Subtract: 18 – (9) = 9. 
60 Add. 

The value of the expression is 60. So, the correct answer choice is “(1) 60 years,” and 
the digit in the ones place of the Mystery Year is 1. 

Math Notes: Advise students that each of the answer distractors with this clue could 
“logically” be derived. However, to make sure an expression names just one number, 
some rules were required to bring “order” to the situation. A “convention,” called 
order of operations, was thus established. Here is an analysis of student 
misconceptions for this clue: 

Answer choice “ (0) 48 years”:  
Students first subtract rather than first divide. 

18 – 3 ÷  + 51  =  15 ÷  + 3 =  45 + 3 = 48 

Answer choice “(2) 68 years”:  
Students use a calculator, entering 3 ÷  as 3 ÷ 1 ÷ 3 or 3 / 3 / 3, obtaining 1 

rather than 9. The same incorrect result, 68, occurs when students treat the ÷ 
symbol as a × symbol, and thus fail to invert and multiply. 

18 – 3 ÷  + 51  =  18 – (3 ÷ 1 ÷ 3)  =  18 – (3 ÷ 3) + 51  = 

   18 – (1) + 51  = 68 
Some students obtain the same incorrect answer, 68, by treating the 
 ÷ symbol as a × symbol — and thus fail to invert and multiply. 

18 – 3 ÷  + 51  =  18 – (1) + 51  =  17 + 51 = 68 

Answer choice “(3) 56 years”:  
Students first subtract rather than first divide. Then, they divide 15 by 3 
rather than divide by . 

18 – 3 ÷  + 51  =  15 ÷  + 51 =  (5) + 51 = 56 

The expression used in this clue is a variation of the expression used the article that 
went viral in 2017, “This Math Problem Will Make You Question Everything You 
Ever Knew About Algebra”:  https://www.yahoo.com/lifestyle/math-problem-everything-
ever-knew-113500660.html 
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¡ This clue can be solved graphically or algebraically: 
o Using a graph: When students graph (–1, –5) and (2, –5), they will see that the two 

points are on the y = –5 line, and are 3 units apart along the x-axis. Carmen’s new 
location is 3 units to the right of (–1, –5), so the tens digit of the Mystery Year is 3. 

o Using algebra: Because (–1, –5) and (2, –5) have the same y-coordinate, the two 
points are on a horizontal line. Thus, the length of a line segment from  
(–1, –5) to (2, –5) is the absolute value of the difference, –1 – 2. (The absolute 
value of the difference needs to be found because distance is always positive.) 

 =  = 3 

Carmen’s new location is 3 units to the right of (–1, –5), so the tens digit of the 
Mystery Year is 3. 

Historical Note: French mathematician René Descartes pioneered the idea that the 
location of a point in a plane could be described by giving its distance from a pair of 
perpendicular lines. He called those lines the x-axis and the y-axis. He called the point 
where those two lines intersect the origin, labeling that point O.   
Descartes numbered the axes at equal intervals in each direction from the origin. On 
the x-axis, positive numbers were used to the right of the origin; negative numbers to 
the left. On the y-axis, positive numbers were used above the origin; negative 
numbers below. Descartes’ system is called the Cartesian coordinate system. The 
word “Cartesian” comes from his name, Descartes.  
It is said that while lying in bed watching insects crawl on the ceiling, Descartes 
invented his ideas about coordinate geometry. With the ceiling as the backdrop for his 
coordinate plane, he thought about how to mathematically describe the location of an 
insect — and its path. You may want your students to read the book, A Fly on the 
Ceiling: A Math Myth, by J. Glass. 

¡ To convert 12,960 minutes to days, students may want to first convert the minutes to 
hours. There are 60 minutes in 1 hour, so the number of hours is 12,960 ÷ 60, or 216 
hours. Then convert the hours to days. There are 24 hours in 1 day, so the number of 
days is 216 ÷ 24, or 9 days. Thus, the hundreds digit of the Mystery Year is 9. 

¡ This clue serves as a check on the other clues. If necessary, mention that a nonagon is 
a 9-sided polygon. So, a nonagenarian is a person who is at least 90 years old, but 
less than 100 years old. Because Moreno became a nonagenarian on her birthday in 
2021, she was 90 years old on that date. Thus she was born during 2021 – 90, or in 
1931. The digits of the Mystery Year determined so far are __ 9 3 1, so the Mystery 
Year of 1931 is confirmed. 

Extensions  
o Have students respond to this prompt: Write an inequality to show the age of an 

octogenarian? Hint: Think octagon. (80 ≤ x < 90). 
o You may want to use this opportunity to have a discussion about polygons. Ask: 

What is the fewest number of sides a polygon can have? (3) How do you know? 
(You cannot have an enclosed space with one or two segments.) What is the 
greatest number of sides a polygon can have? (Infinitely many).  
Then assign different students to draw polygons with 3, 4, 5, 6, 7, 8, 9, and 10 
sides. Have them display their drawings. Then, have them answer this question:  

What do you notice as the number of sides of a polygon increases?  
Different observations will emerge, but here is an interesting one: The polygons 

–1 – 2 –3 
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“approach” becoming a circle as the number of sides increase. This is easier to 
visualize if students draw regular polygons (all sides with the same length). To 
demonstrate this concept, go to https://www.visnos.com/demos/polygon-explorer for a 
virtual tool. Gradually slide the sides slider to 20 sides. 

Historical Notes: Some of Rita Moreno’s awards over the years include: 
o Academy Award for Best Supporting Actress in West Side Story (1961) 
o Golden Globe Award for Best Supporting Actress in West Side Story (1961) 
o The Hispanic Organization of Latin actresses (HOLA) renamed their Award for 

Excellence in her honor (known as the HOLA Rita Moreno Award for Excellence 
since 2000) 

o Presidential Medal of Freedom from President George W. Bush (2004) 
o National Medal of the Arts from President Barack Obama (2009) 
o Hispanic Organization of Latin actresses (HOLA) Lifetime Achievement Award 

(2010) 
o Kennedy Center Honors Lifetime Artistic Achievement Award (2015) 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Kennedy Center Honors is a yearly 
honor that recognizes exceptional individuals 
in the performing arts for the lifetime 
contributions to American culture. 

In 2015, the five individuals in the photo 
wearing ribbons were so honored. Standing 
from left to right: actress and singer Rita 
Moreno, filmmaker George Lucas, (and 
Kennedy Center Chairman David M. 
Rubenstein). Seated from left to right: singer-
songwriter Carole King, actress and 
Broadway star Cicely Tyson, and conductor 
Seiji Ozawa.  

Photo by U.S. Department of State (Public Domain) 

For a YouTube video (4:28) of Rita Moreno singing “America” in West Side Story, 
check out https://www.youtube.com/watch_popup?v=YhSKk-cvblc&feature=youtu.be 
For a YouTube video (1:52) of Lin-Manuel Miranda honoring Rita Moreno at the 
2015 Kennedy Center Honors, check out: 
https://www.youtube.com/watch_popup?v=zgpsB9ArYXs 
 
“A lot of young Latino actors have said to me, ‘Why can't we get an Oscar? Why can't we 
be nominated?' And the terrible truth is that if you don't get the right parts, you're not 
going to be. Are you going to get an Oscar nomination for one of those Judd Apatow 
movies? Not likely, no matter what nationality you are.” 

“Actually, my true name is Rosa Dolores Alverio. And then I became Rosita Moreno 
when a stepfather stepped in. And when I got to MGM studios, which was my first film 
contract, they just thought that Rosita wasn't a good name, and they changed it to Rita. 
And yes, it was their idea.” 

“All my life, I faced sexism and racism and then, when I hit 40, ageism.” 
—Rita Moreno 
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