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

September 11:  Construction on the Pentagon Begins
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September 11: Construction on the Pentagon Begins 

September 11 of the Mystery Year, marks the day 
when construction began on the Pentagon in 
Arlington, VA. The Pentagon, the world’s largest 
office building, is the headquarters for the United 
States Department of Defense. It contains 6.5 million 
square feet of floor space (about 150 acres). 

Also on September 11, but in the year 2001, the 
Pentagon was one of the sites attacked by the 9/11 
terrorists. Of those killed in the Pentagon attack,  
64 people were on the hijacked plane, and  
125 people were in the Pentagon. As tragic as that 

 
 

 
 

 
 
 
 
 
 
 
 

The Pentagon,  
with the Potomac River and 

Washington Monument  
in the background 

was, many lives at the Pentagon were spared because it was not 
fully occupied at the time due to renovations that were going on. 

Use this drawing of the Pentagon (in blue, being 
compared to large ships and buildings), and the 
clues, to find the Mystery Year:  

¡ The distance across, from the base of the Pentagon to 
the vertex at its right, is 1,414 feet.   
What is that distance rounded to the nearest 
meter? The digit in the ones place is the ones 
digit of the Mystery Year. (Use 1 ft » 0.3048 meter.)  

¡ Which expression below represents a reasonable height  
(in feet) of the Empire State Building (gray image in drawing)?  

(1) 1,500   + 499.25       (2) 4,000 – 999        (3) 103        (4)  

The number for the answer choice, (1, 2, 3, or 4), is the tens digit of the 
Mystery Year. 

¡ The Pentagon is a regular pentagon — which means that each of the five sides is of 
the same length. Its perimeter is 4,602.5 feet. 

What is the length of each side? The digit in the hundreds place of that 
length is the hundreds digit of the Mystery Year. 

¡ The product of the four digits in the Mystery Year is a square number in the 
range, 20 < n < 50, that is an even number.  

Notes: A square number (1, 4, 9, 16, 25, …) is the product of the same two counting 
numbers. Some square numbers are even numbers; some are odd numbers. The 
inequality, 20 < n < 50, is read, “n is less than 50 and is greater than 20.” 
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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 11 
 
September 11: Construction on the Pentagon Begins 

CCSS: MP4 (Model with Mathematics), 6.RP.3d, 6.NS.3, 4.NF.3c, 5.NBT.7, 
5.NF.1, 6.EE.1, 6.EE.5, 6.EE.7. 

Mystery Year: 1941 

¡ Using the conversion, 1 ft » 0.3048 meter, students may multiply 1,414 feet by 
0.3048 to yield the product 430.99, or 431 meters, when rounded to the nearest meter. 
The digit in the ones place of the distance (in meters) across the base of the Pentagon 
is 1, so the ones digit of the Mystery Year is 1. 

Math Notes: If more practice is needed for converting feet to meters (or meters to 
feet, using 1 meter » 3.28084 feet), teachers might consider using the related data 
provided in the Extensions at the end of these notes. Additionally, teachers could 
present a conversion problem without telling them “1 meter » 3.28084 feet” to see 
how they would proceed. 
A common student mistake involving conversions is thinking that multiplication is 
always the operation to use. As such, you might to pose a conversion problem that 
involves division:  

Using 1 ft » 0.3048 meter, and given the RMS Queen Mary 2 (pink image with the 
clue) is 345 meters long, how long is the RMS Queen Mary 2 in feet? (Students 
may convert from meters to feet by applying the given rate: 

345 meters ´ » 1,132 ft, rounded to the nearest foot) 

As mentioned, some students may multiply 345 by 0.3048, obtaining 105 ft, 
rounded to the nearest foot. Should that happen, you might probe students’ 
thinking by asking questions such as these: 

Which is longer, a meter or a foot? (meter; show a meter stick with inch 
markings on the other side)  
About how many feet “fit” end-to-end along a meter stick? (a little more than 
3 feet; 1 m » 39 in.)  
So, if 1 meter is a little more than 3 feet, how many feet would be in 2 meters? 
(a little more than 6 feet)  
And, what about for 300 meters? (more than 3 × 300, or 900 feet)  
So, if the RMS Queen Mary 2 is 345 meters long, will the number of feet be 
more than or less than 345? (more!)  
Now, let’s go back to the drawing board and reconsider how to solve the problem. 

¡ The operative in this clue is the word reasonable. Students may first estimate a height 
for the Empire State Building based on the information given in the first clue — 
namely, the distance across the base of the Pentagon is 1,414 feet. They can see that 
the gray image in the graph (the Empire State Building) is a “little longer” than that. 
And, based on the graph’s scale, students can estimate the height of the Empire State 
Building is greater than 1,000 feet but less than double that, or 2,000 feet. So, a height 
of 1,500 feet seems reasonable.  
Answer choice (1) is not reasonable because the estimated sum, using 1,500 + 500, is 
about 2,000. Answer choice (2) is not reasonable because the estimated difference, 
using 4,000 – 1,000, is about 3,000. Answer choice (3) is not reasonable because  

1 ft

0.3048 meter
 =  

345 ft

0.3048
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103 = 1,000. Answer choice (4) is tested below: 

 =  =  =  = 1,500 

Answer choice “(4) ” is the most reasonable choice, so the tens digit of the 

Mystery Year is 4. 
Math Note: Rather than expand the expression in answer choice (4) as shown above, 
students who are familiar with the laws of exponents, may evaluate the expression as 
shown below: 

 =  ´   = 1.5 ´ 103 = 1,500  

¡ Knowing the Pentagon is a regular pentagon (each of the five sides is of the same 
length), students might correctly reason that to find the length of one side, they just 
need to divide the perimeter, 4,602.5 feet, by the number of sides, 5. The quotient, 
4,602.5 ÷ 5, is 920.5. The digit in the hundreds place of 920.5 is 9, so the hundreds 
digit of the Mystery Year is 9.  
Another approach is to translate the information into a 1-step equation and solve. This 
1-step equation is essentially the perimeter formula for any regular pentagon, where  
P represents the perimeter, and n represents the length of one side: 

P = 5n     
4,602.5 = 5n Replace P with its value, the perimeter of the Pentagon. 

 To solve for n, divide each side by 5. 

920.5 = n Perform the division. 
The digit in the hundreds place of the length of one side is 9, so the hundreds digit 
of the Mystery Year is 9. 

¡ The square numbers between (but not including) 20 and 50 are 25, 36, and 49.*  
The only square number in that list that is an even number is 36. Therefore, the product 
of the digits in the Mystery Year must be 36. When the digits already determined in the 
Mystery Year, __ 9 4 1, are multiplied, the product is 9 ´ 4 ´ 1, or 36. Therefore, the 
digit in the thousands place must be 1, and the Mystery Year 1941 checks.  

* Another term used in this clue is range, expressed as the inequality, 20 < n < 50. To 
help students understand the inequality, have them read it in two separate parts: n is 
a number that is less than 50, and n is greater than 20. Students should conclude that 
we are looking for an even square number that is (in the range) between 20 and 50 
(excluding the end points 20 and 50).  

Math Notes: The term square number (also known as perfect square integer) 
appears in this clue. If students are unfamiliar with square numbers, explain that the 
square numbers are numbers that are the product of the same two counting numbers. 
(The counting numbers are the numbers 1, 2, 3, … .) So, the square numbers are 1 
(because 1 ´ 1 = 1), 4 (because 2 ´ 2 = 4), 9 (because 3 ´ 3 = 9), and so on. The 
numbers are called square numbers because they can be represented by a square 
array and as a number squared: 

 •  •  • 
 •  • •  •  • 

•   12, or 1 × 1 = 1 •  •   22, or 2 × 2 = 4 •  •  •   32, or 3 × 3 = 9 

3×104

2×10
3×10×10×10×10

2×10
3×10×10×10

2
3,000
2

3×104

2×10

3×104

2×10
3
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104
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4,602.5
5

= 5n
5
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It should be noted that many textbooks define square number as “the product of the 
same two integers.) With that definition, the square numbers would also include 0. 

Extensions 
The drawing of the Pentagon with the clue includes the following data that could be used 
to extend the discourse for further exploration: 

The Pentagon (light blue) compared to large ships and buildings:  
  The Pentagon: 1,414 feet; 431 m  
  RMS Queen Mary 2: 1,132 feet; 345 m  
  USS Enterprise: 1,123 feet; 342 m  
  Hindenburg: 804 feet; 245 m  
  Yamato: 863 feet; 263 m 
  Empire State Building: 1,454 feet; 443 m 
  Knock Nevis, ex-Seawise Giant: 1,503 feet; 458 m  
  Apple Park: 1,522 feet; 464 m  
Source: Wikipedia 

Additional facts of interest: The Pentagon spans 28.7 acres (116,000 m2), with a  
5-acre central courtyard, has 7 floors (two of which are basement levels), reaches a 
maximum height of 71 feet, and has a floor area of 6,636,360 ft2. The cost of construction 
for the original building, completed in 1943, was $83 million. 

Historical Notes: Despite being located in Virginia, the Pentagon has six Washington, 
D.C. zip codes. One corresponds to the Secretary of Defense, one corresponds to the Joint 
Chiefs of Staff, and four are shared by the six service branches of the Armed Forces of 
the United States: U.S. Army, U.S. Marine Corps, U.S. Navy, U.S. Air Force, U.S. Space 
Force, and U.S. Coast Guard.  
On September 11, 2001, Al-Qaeda hijacked four 
airplanes — each with the intent of crashing into an 
important U.S. building. The September 11 attacks 
occurred exactly 60 years to the day after 
construction began on the Pentagon. A total of 
2,977 people were killed in those attacks, making it 
the deadliest terrorist incident in world history.  
The first plane struck the North Tower of the World 
Trade Center at 8:46 A.M. local time (ET). The 
second plane struck the South Tower at 9:03 A.M. 
The Pentagon was struct at 9:37 A.M. The fourth 
flight was scheduled to go from Newark, New Jersey  
to San Francisco. However, when the hijackers took command of the plane, they turned it 
around and flew it in the direction of Washington, D.C. The passengers and crew on the 
plane attempted to gain control of the plane from the hijackers. Although they were 
successful in diverting the flight from its intended target, the plane crashed into a field 
near Shanksville, Pennsylvania at 10:03 A.M. — killing all 44 on board. It is believed that 
the intended target was either the White House or the U.S. Capitol.  

“Even the smallest act of service, the simplest act of kindness, is a way to honor those 
we lost, a way to reclaim that spirit of unity that followed 9/11.” 

—President Barack Obama, in a 2011 radio address 

The Pentagon after it was attacked on 
September 11, 2001 PREVIE
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