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

December 18: Birthday of  Christina Aguilera
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December 18: Birthday of Christina Aguilera 

December 18 of the Mystery Year marks the 
birthday of American pop singer, songwriter, 
and actress, Christina Aguilera. In addition to 
being a Mouseketeer, like her peers Justin 
Timberlake and Britney Spears, Aguilera started 
singing and acting at a young age. Two of her hits 
include “Genie in a Bottle” (1999) and “Beautiful” 
(2002). Aguilera was a coach on the popular 
singing-competition TV show, The Voice, for six 
seasons (2011–2016). 

Aguilera has won five Grammy Awards and one 
Latin Grammy Award, in addition to being honored 
with a star on the Hollywood Walk of Fame. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Christina Aguilera, 
Back to Basics Tour 

 

Use these clues to find the Mystery Year: 

¡ During Christina Aguilera’s debut tour, Christina Aguilera in Concert, one of her 
concert venues was the Auditorio Nacional in Mexico City, Mexico (2001).  
Suppose 94% of the 18,681 available tickets were sold for that venue.   
How many tickets were  sold, rounded to the nearest whole number?  
The ones digit of this answer is the ones digit of the Mystery Year. 

¡ Based on information in the above clue, if the total ticket revenue of her debut tour 
was $449,185, what was the average price per ticket sold? Round to the nearest cent. 
The digit in the hundredths place of the average price per ticket is  
the digit in the tens place of the Mystery Year. 

¡ In the music video for Aguilera’s song, “Beautiful,” a wilted 
sunflower is shown in the beginning, and a fully bloomed one 
is shown at the end — symbolizing hope, inspiration, and 
self-acceptance.  
How many degrees clockwise would you have to turn the 
image so that the blue dot is pointing directly upward?  
(This is known as an angle of rotation.)  
The tens digit of the angle measure is the hundreds digit of the Mystery Year. 

¡ Use these clues to confirm the Mystery Year:  
o The thousands and hundreds digits are each square numbers.  
o If you square the hundreds digit, the result will be 1 more than the  

2-digit number formed by the digits in the tens and ones places.  

 
 
 
 

   
 

         
 Thousands Hundreds Tens  Ones 

Photo Source: Moesi. 
https://commons.wikimedi
a.org/wiki/File:Christina_A
guilera_-
_Come_On_Over_Baby_-
_Back_to_Basics_Tour.jpg 
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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 18 
 
December 18: Birthday of Christina Aguilera 

CCSS: 7.RP.3, 6.RP.3.b, MP6 (Attend to Precision), 8.G.1, MP4 (Model with 
Mathematics). 

Mystery Year: 1980 

¡ Students may elect to convert 94% to it equivalent fractional form, , or to its 

equivalent decimal form, 0.94, to calculate 94% of 18,681. 
o Use decimals: 0.94 × 18,681 = 17,560.14  

When 17,560.14 is rounded to the nearest whole number, the result is 17,560. 

o Use fractions:  × 18,681 =  =  = 17,560.14 

When 17,560.14 is rounded to the nearest whole number, the result is 17,560.  
The ones digit of the number of tickets sold is 0, so the ones digit of the Mystery 
Year is 0. 
Extensions  
o Ask: Based on the above scenario, how many tickets were not sold? Explain.  

Solution: With 94% of the tickets having been sold, that means  
100% – 94%, or 6%, were not sold. The number of tickets not sold is:  
0.06 ´ 18,681 = 1,120.86. When 1,120.86 is rounded to the nearest whole 
number, the result is 1,121. This checks because:  

17,560 tickets sold + 1,121 tickets not sold = 18,681 available tickets   
o Ask: Suppose they sold 110% of the available tickets by creating a “standing-

room” section. How many total tickets would have been sold under that scenario? 
Explain.  
Solution: To find 110% of 18,681 tickets, convert 110% to its decimal equivalent, 

1.10, or simply 1.1. So, 1.1 ´ 18,681 = 20,549.1. When 20,549.1 is rounded to 
the nearest whole number, the result is 20,549 tickets. You may want to point 
out that 110% of 18,681 is equivalent to (100% + 10%) of 18,681. Students 
may then apply the Distributive Property to obtain the same result: 

(100% + 10%) ´ 18,681 = 18,681 + 1,868.1 = 20,549.1 
Ask: How do you know that 20,549 is 10% greater than 18,681? (Sample 
answer: 20,549 – 18,681 = 1,868. Based on inspection — or by dividing 1,868 
by 18,681 — I can see that 1,868 is about 10% of 18,681.) 

¡ Using the information from above, students would now need to calculate the unit 
price, or price per ticket: 

Total revenue earned from ticket sales: $449,185 
Total tickets sold: 17,560 (Watch for students who may use the tickets available 
[18,681] rather than the number of tickets sold.) 

Average price per ticket: $449,185 ÷ 17,560 » $25.58001. To the nearest 
cent, the average ticket price is $25.58. 

The digit in the hundredths place of the average ticket price is 8, so the tens digit 
of the Mystery Year is 8. 
Math Note: It may be worth noting that although the average ticket price was $25.58, 

94
100

94
100

94 ×  18,681
100

1,756,014
100
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we do not know if any of the tickets were sold at $25.58. Based on the given 
information, all we know is that one of these scenarios is true: 
• All of the tickets were sold at $25.58. 
• Some tickets were sold at prices greater than $25.58, and some tickets were 

sold a prices less than $25.58. 
• Some tickets were sold at prices greater than $25.58, some tickets were sold at 

$25.58, and some tickets were sold a prices less than $25.58. 
Have students create a data set for each of the above scenarios. 
Extension: Pose this problem to students based on 17,560 tickets sold for a total 
of $449,185: 

Suppose 100 “Gold” tickets (seats on the floor and includes a backstage pass) 
sold for $100 each, and 460 “Silver” tickets (tickets for the remaining floor seats 
with no backstage pass) sold for $50 each. What is the average price per ticket for 
the remaining tickets sold?  
Solution: Total revenue from ticket sales: $449,185. Total tickets sold: 17,560. 

$449,185 – 100($100) – 460($50) = $416,185  

$416,185 ÷ (17,560 – 100 – 460) » $24.48 per ticket 
¡ In the image of the sunflower, the dot is on a petal that points to the left. This image, 

known as the pre-image or beginning position, would need to be rotated (turned)  
90o clockwise (a quarter-turn) for the dot to point directly upward. Because the tens 
digit of this angle of rotation measure is 9, the hundreds digit of the Mystery Year is 9. 

Math Notes: The transformations that preserve congruency include translations, 
rotations, and reflections. A rotation is commonly referred to as “a turn” of a specific 
angle measure (angle of rotation). While transformations are formally addressed in 
Grade 8 (8.G.1), you can provide sufficient scaffolding to ensure students can 
successfully tackle this clue. You may want to model with a clock, asking: 

What is the angle measure that the minute hand on a clock at  
3:00 has to turn for it to be on 3:15? 

Solution: A full rotation is 60 minutes. Because the minute hand moved 15 minutes, it 
moved 15 out of the 60 minutes. Because 15 out of 60 is equivalent to  of a full 

rotation, the angle that the minute hand moved is  of 360o, or 90o.  

You may want to point out that a clockwise rotation of 90o is equivalent to a 
counterclockwise rotation of 270o (which also would result with the blue dot pointing 
directly upward).  
To scaffold this clue for students who struggle with what is a reasonable angle 
measure for a given situation, demonstrate (with two rulers or other objects) the 
following angle measures: 45o, 90o, 135o, 180o.  

To provide additional practice related to clockwise and counterclockwise 
equivalences, have students find the equivalent counterclockwise equivalence for 
these clockwise rotations: 45o, 90o, 135o, 180o. (315o, 270o, 225o, 180o) 

For further review / practice with rotations, you may want to plot points in the 
coordinate plane, on either the x- or y-axis, and pose questions such as these:  

1
4

1
4
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o Plot the point (5, 0). Now rotate it 180o  clockwise in the coordinate plane. 
What are its coordinates now? (–5, 0)  

o After a 90o  counterclockwise rotation of a point, its new coordinates are  
(0, –4). What are the coordinates of its pre-image (beginning position)?  
(–4, 0) 

o What is the angle of rotation of the pre-image (0, 10) to the image 
(–10, 0)? (Either 90o counterclockwise or 270o clockwise)  

o Give an example of a change in time on the clock where the minute hand 
rotates clockwise 90o , 180o , 270o , and 360o . (There are multiple answers, 
but 6:00 to 6:15, to 6:30, to 6:45, and to 7:00 would be one possible set.) 

Multicultural Notes: The origin of the fact that the sum of the central angle 
measures of a circle is 360o can be traced back to the Babylonians to around  
2400 BCE. In his short article, “What is the origin of the 360 degree measurement?” 
<https://www.math.uh.edu/~shanyuji/History/Appendix/Appendix-1.pdf>, Shany Ji states:  

George Cantor (in A History of Mathematics, by J.F. Scott, Taylor & Francis LTD, London, 
1969, p, 10) suggested that its origin can be traced to the fact that the early Babylonians 
reckoned the year to consist of 360 days during which the sum made a complete circle round 
the earth. This led to be division of the circle into 360 degrees, each degree being the distance 
traversed by the sun in one day. The Babylonians appear to have been familiar with the fact 
that a chord equal to the radius of a circle can be stepped out six times round the 
circumference, thus dividing the circle into six sectors, each having an angle of 60o at the 
center. 

Shany Ji’s article includes other theories for the origin of the 360 degree 
measurement — all related to the Babylonians. 
The work of the Babylonians was passed on to the ancient Egyptians who made great 
strides in exploring the use of perfect triangles — noting that exactly six triangular 
slices with all angles measuring 60 degrees fit into a circle! It should be noted that the 
Egyptians invented the degree symbol. It should also be noted that when time was 
first recorded on the face of a circle, it was a natural extension to divide hours into  
60 minutes, and minutes into 60 seconds. 

Þ Watch the YouTube video (3:24), “Do YOU know why 360 is SPECIAL?” 
https://www.youtube.com/watch_popup?v=WzkW3P7HPvs 

Extension: Have students find all of the factors of the number 360. Hint: 360 has  
24 factors. It has more factors than any other positive integer less than 360 — so 360 
is considered to be a “highly composite number.” 
Solution: The factors of 360 are: 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 

40, 45, 60, 72, 90, 120, 180, 360. 
¡ The digits determined so far are __ 9 8 0. Using the information in this clue, the digit 

in the thousands place is a square number; therefore, it must be a 1, 4, or 9. Because 4 
and 9 are not reasonable, the thousands place digit must be 1. In checking the 
remaining digits, the digit in the hundreds place, 9, is a square number. When 9 is 
squared, the result is 81. Because 81 is 1 more than 80 (the 2-digit number formed by 
the digits in the tens and ones places of the Mystery Year), 8 and 0, have been 
confirmed. Thus, the Mystery Year is 1980.  

Historical Notes: Christina Aguilera was born on December 18, 1980 in Staten Island, 
New York, NY to an American-born mother and an Ecuadorian-born father. As a young 
child, she and her family moved frequently, and, following her parents’ divorce when she 
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was 6 years old, moved with her mother and sister to the Pittsburgh, PA area. She sang 
the U.S. National Anthem for several Pittsburgh sports teams (hockey, baseball, and 
football) while living there.  
Aguilera’s music style is a mix of jazz, blues, soul, R & B, and hip hop. She cites many 
musical influences, but acknowledges Etta James as having the most impact on her. In 
2008, she was ranked No. 58 on Rolling Stone’s list of 100 Greatest Singers of All Time. In 
2013, she was included on Time’s annual list of “100 most influential people in the world.” 
A few of Aguilera’s many philanthropic causes that she has supported, and with which 
she has been actively involved, include the 2008 “Rock the Vote” initiative, World 
Hunger Relief efforts, and AIDS awareness. In 2003, Aguilera was awarded a GLAAD 
Media Award (Gay & Lesbian Alliance Against Defamation) for her music video, 
“Beautiful,” which has become the anthem for the LGBT community. And in 2019, 
Aguilera was honored with the “Ally for Equality” award by the Human Rights 
Campaign, acknowledging her efforts to promote hope, acceptance, and inspiration for 
the LGBTQ community. 

Video clips featuring Christina Aguilera 
o From Disney’s Mulan, “Loyal Brave True” video (2:48): 

https://www.youtube.com/watch?v=G6PZm8vhm6I  
o “Genie in a Bottle” video (3:36): https://www.youtube.com/watch?v=kIDWgqDBNXA  

o “Fighter” video (4:05): https://www.youtube.com/watch?v=PstrAfoMKlc  

 “You are beautiful in every single way. Words can’t bring you down.”  
—Christina Aguilera, from “Beautiful” 

“That's why I wrote ‘Fighter’. I have that need in me to help people. I am all about 
the underdog.”  

“I've been through my highs, I've been through my lows; I've been through the gamut 
of all things in this business. Being too thin. Being bigger. I've been criticized for 
being on both sides of the scale. It’s noise I block out automatically. I love my body.”  

“The most vulnerable people have tough exteriors because they are very scared 
inside, and it’s very hard for people like that — people like me — to open up. But 
playing it safe means you stop being open to learning. I always try to find the 
challenges.”  

—Christina Aguilera (1980–) 
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