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September 4: Beyoncé’s Birthday

Use the clues on the next page to find the Mystery 
Year of Beyonce’s birthday.

Mystery Year
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September 4: Beyoncé’s Birthday 
September 4 of the Mystery Year is the birthday of 
Beyoncé Giselle Knowles-Carter, formerly lead 
singer of the group, Destiny’s Child. She rose to fame 
in the late 90’s to become a multi-talented mega-star. 
In addition to her singing and dancing, she is also an 
accomplished producer, song-writer, entrepreneur, 
philanthropist, and activist. Influenced by the 
musical talents of such artists as Michael Jackson 
and Etta James, Beyoncé considers her singing style 
to be a mix of soul, funk, R & B, pop, and hip-hop.  

Queen Bey (Beyoncé’s nickname) is an advocate for 
civil rights and feminism. She was awarded the 2020 
BET Humanitarian Award by Michelle Obama. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Beyoncé performing 
during The Beyoncé 

Experience tour 
(2007) 

Use these clues to find the Mystery Year when Beyoncé was born: 

¡ When you evaluate the expression below, you will find out the year when the 
hit, Survivor, was released by the group, Destiny’s Child: 

 

The ones digit of the above year is the ones digit of the Mystery Year. 

¡ In the year 200__, Beyoncé’s hit, All the Single Ladies, was ranked # ___ on 
Billboard’s list of Greatest Music Videos of the 21st century. To find this 
number (same for both), find the greatest common factor of 40 and 96. 
The greatest common factor is the tens digit of the Mystery Year. 

¡ Through 2020, Beyoncé had been nominated for an amazing 804 awards — 
and won 417 of them! What is Beyoncé’s “win” percentage as a decimal, 

rounded to the thousandths place? (Win percentage = ) 

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

¡ Use this clue as a check on the Mystery Year: 
In 2011, Beyoncé turned 30, and her hit, Run the World (Girls),  
won the MTV Video Music Award for Best Choreography.  

 
 
 
 
  

1998 3
5

 +  5 12
30

 –  21
7

number of wins
number of nominations

   
 

         
 Thousands Hundreds Tens  Ones 
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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 September 4 
 
September 4: Beyoncé’s Birthday 

CCSS: 5.NF.1, 6.NS.4, 6.RP.3, 5.NBT.4, MP2 (Reason Abstractly and 
Quantitatively). 

Mystery Year: 1981	 

¡ In the solution below, , is simplified as  to obtain the common denominator 5. 

Student may also elect to simplify  as . 

1998  + 5  –  = 

1998  + 5  –  = Simplify by dividing out common factors. 

 The GCF of 12 and 30 is 6. The GCF of 21 and 7 is 7. 

1998  + 5  –  = Divide out the common factors to simplify. 

1998 + 5 – 3 +  +  = Regroup the whole numbers and the fractions.

 Rename  as 3. 

2000 +  = Add and subtract the whole numbers:  

  1998 + 5 –  3 = 2000;  +  =  

2001 Add. 
The hit Survivor was released in 2001. The digit in the ones place of 2001 is 1, so the 
ones digit of the Mystery Year is 1.     

¡ Here are three ways to determine the greatest common factor (GCF) of two numbers: 
o List each factor of each number — and then determine which factor is the greatest 

factor that is common to both numbers: 
Factors of 40: 1, 2, 4, 5, 8, 10, 20, 40 
Factors of 96: 1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 96 

The greatest factor that is a factor of both 40 and 96 is 8. So, the tens digit of the 
Mystery Year is 8. 

o Write each number as a product its prime factors (known as the prime 
factorization of the number). The product of each occurrence of all prime factors 
that the two numbers have in common is the GCF: 

Prime factorization of 40: 2 × 2 × 2 × 5 
Prime factorization of 96: 2 × 2 × 2 × 2 × 2 × 3 

The product of each occurrence of the prime factors in common is 2 × 2 × 2, or 8. 
So, the tens digit of the Mystery Year is 8. 

o Factoring out the common primes: To find the GCF of, say, 24 and 36, make the 
diagram below, akin to the traditional division algorithm. Allow several rows of 
space above the problem to show work: 

12
30

2
5

3
5

18
30

3
5

12
30

21
7

3
5

(12 ÷ 6)
(30 ÷ 6)

(21÷ 7)
(7 ÷ 7)

3
5

2
5

3
1

3
5

2
5

3
1

5
5

3
5

2
5

5
5
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The goal is to find all of the prime factors that each number has in common, and 
then divide it out from the numbers. We will test each prime number until there 
are no more common prime numbers to factor out. Begin by testing the first prime 
number, 2. Because 2 is a common prime factor, you can divide each number by 
2. This is shown as follows: 

 
2  Factor out 2 from each number, obtaining 12 and 18, respectively. 

Ask: Is 2 also a common factor of the resulting numbers, 12 and 18? (Yes). 
Continue the diagram as shown below. 

 
2  Factor out 2 from each number, obtaining 6 and 9, respectively. 

2   

Ask: Which prime number should we test next? Why? What result will you obtain? 
(3. Sample explanation: 2 is not a factor of both 6 and 9, so the next prime number 
is 3. You obtain 2 and 3, respectively.) Ask: Do the resulting numbers have a prime 
factor in common? (No). Complete the diagram as shown below. 

2, 3 ¬ 2 and 3 have no prime factors in common, so the work is complete. 

3  Factor out 3 from each number, obtaining 2 and 3, respectively. 
2   

2   

To find the GCF of 24 and 36, multiply the prime factors that were factored out of 
each number (written in bold along the left of the diagram). So, the GCF of 24 and 
36 is 2 × 2 × 3 = 12.   
Advise students that they can use this method to rename a fraction in simplest form. 
Note that  in simplest form is  (given by the “2, 3” in the top line).   

Math Joke: 
Edna: Grandma, can you help me find the greatest common factor? 
Grandma: Are they still looking for that? They were looking for that when I was 

your age! 

¡ To calculate Beyoncé’s “win” percentage,  insert the number of 

wins in the numerator and the number of nominations in the denominator. Then divide 
to convert the fraction to a decimal: 

0.51865, or 0.519, when rounded to the nearest thousandths place.        

The digit in the thousandths place is 9, so the hundreds digit of the Mystery Year is 9. 
¡ The digits already determined in the Mystery Year are __ 9 8 1. Because Beyoncé was 

30 years old in the year 2011, to find the year she was born, subtract:  
2011 – 30 = 1981. So, the Mystery Year checks.  

      24, 36

   12, 18

      24, 36

6, 9

   12, 18

      24, 36

6, 9

   12, 18

      24, 36

24
36

2
3

number of wins
number of nominations

,

417
804
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Extension: Show students how to use the factoring out the common primes method (third 
method described above for the GCF) to find the least common multiple (LCM), for say, 
20 and 24: 

  

The goal is to factor out common prime numbers from each of the given numbers. 
Begin by testing the first prime number, 2. Because 2 is a common prime factor, you 
can divide each number by 2. This is shown as follows: 

 
2  Factor out 2 from each number, obtaining 10 and 12, respectively. 

Ask: Is 2 also a common factor of the resulting numbers, 10 and 12? (Yes). Ask: Do 
the remaining numbers, 5 and 6, share a common factor? (No). Complete the 
diagram as shown below. 

  5, 6   ¬ 5 and 6 have no prime factors in common, so the work is complete. 

2  Factor out 2 from each number, obtaining 5 and 6, respectively. 
2   

To find the LCM of 20 and 24, multiply the prime factors that have been factored out 
of each number (written in bold along the left of the diagram) by the numbers 
remaining on top. So, the LCM of 20 and 24 is 2 × 2 × 5 × 6 = 120. Explain that this 
method works because you are multiplying the prime factors that the numbers have in 
common by the remaining factors that the numbers do not have in common. The 
LCM, 120, of the numbers 20 and 24 is, of course, the least common denominator for 
denominators 20 and 24. 

The link below provides a 1-minute inspirational video with Beyoncé speaking about the 
value of making mistakes and reaching for your dreams. 
https://www.youtube.com/watch?v=E-pgnbHs8rI 

“Be healthy and take care of yourself, but be happy with the beautiful things that 
make you, you.” 

 —Beyoncé 
 

 

  
 

      20, 24

   10, 12

      20, 24

   10, 12

      20, 24
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