
Contents
Page 2 
Terms of  Use,  
Copyright, & Credits
Pages 3-4 
Student Pages Designed 
for Digital (Two-Page 
Version)
Page 5 
Student Page Designed 
for Printing (One Page 
Version) 
Page 6 
How to Use Math 
History-Mystery Puzzles
Pages 7-10 
Complete Solutions, 
Teacher Notes, & 
Extensions

September 14th Puzzle
Math History-Mystery Puzzle

by DaviD b. Spangler 
anD Karen S. CorDell

Print &
 Digital

“The Star-
Spangled 
Banner” is 

Written

PREVIE
W



September 14th Puzzle

Math History-Mystery Puzzle
Copyright
© 2021 by ActiveMath®, Inc.
All rights reserved. 
www.ActiveMath.com

This product is sold to individual teachers/educators. 
Each teacher/eductor is required to purchase his/her 
own puzzles. Teachers/educators may not transfer the 
puzzles to other teachers/educators. 

Permission is granted to reproduce or transmit 
the puzzles on the condition that the material be 
reproduced or transmitted only for classroom use and 
be provided to students or families without charge by 
the individual teacher/educator who is the purchaser. 
Duplication of the material by any means for any other 
purpose is strictly prohibited without permission in 
writing from the publisher.

Send all inquiries to:
ActiveMath, Inc.
2720 Dundee Road, PMB 146
Northbrook, IL 60062 

Activemath39@yahoo.com 
(847) 722–8690

Credits
PHOTOS: Public Domain at Wikipedia and Wikimedia 
(https://upload.wikimedia.org/wikipedia/commons/d/
d9/Star_Spangled_Banner_Flag_on_display_at_the_
Smithsonian%27s_National_Museum_of_History_and_
Technology%2C_around_1964.jpg, https://commons.
wikimedia.org/wiki/File:KeysSSB.jpg, https://commons.
wikimedia.org/wiki/File:Star_Spangled_Banner_(Carr)_
(1814).png, https://commons.wikimedia.org/wiki/
File:Francis_Scott_Key_by_Joseph_Wood_c1825.jpg)
COVER DESIGN: Angie Seltzer

Terms of  Use
 
Thank you for downloading a printable ActiveMath resource and the related digital files! 
Your purchase gives you the right to use the resources in certain ways, but the copyright 
ownership is not transferred to you. Resources may occasionally be offered by ActiveMath 
as freebies, and the same terms of use apply to both purchased and free resources.

What a purchaser is allowed to do...
➤  Copy the digital file to your computer or digital devices for personal use as an educator.
➤  Make photocopies for students in your classroom, for your own children, and for students 

you tutor.
➤  Post printable resources within your classroom or tutoring space.
➤  Transfer digital resources to the folders for your students as long as access is limited to 

those students only. 
➤  Share a cover image for a resource in blog posts, at workshops, or at other professional 

development venues provided credit is given along with appropriate links back to the 
resource. Provide links to www.activemath.com or to the ActiveMath store at an online 
marketplace that is legally distributing ActiveMath resources.

➤  Refer teachers, parents, or other people to the ActiveMath store to obtain the resources 
legally. 

What a purchaser is NOT allowed to do...
➤ Claim ownership or authorship of ActiveMath resources.
➤ Remove the copyright line from printed resources.
➤  Share or exchange any portion of the digital or printed files with other teachers, with 

parents, or with students who are not in the purchaser’s class.
➤ Resell your ActiveMath purchase or offer it as a giveaway.
➤  Post the digital files on any non-secure website anywhere on the internet including, but 

not limited to, sharing sites, news lists, or shared databases.

Thank you for respecting copyright laws and the hard work of authors. Please abide by the 
Terms of Use. If you have questions, please direct them to activemath39@yahoo.com.  
Thanks again for choosing an ActiveMath resource.

The ActiveMath TeamPREVIE
W



Copyright © 2021 by ActiveMath®, Inc. All rights reserved. September 14th Math History-Mystery Puzzles

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

September 14: “The Star-Spangled Banner” is Written

Mystery Year
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September 14: “The Star- Spangled Banner” Is Written 
During the evening of September 13, a young U.S. 
lawyer and amateur poet named Francis Scott Key 
was near the heavy British bombardment of Fort 
McHenry in Baltimore Harbor. But during the dawn 
of September 14 of the Mystery Year, Key was 
amazed to see the American flag — not the British 
banner — flying over Fort McHenry! By witnessing 
this large American flag (known as the Star-Spangled 
Banner) after the battle — he was inspired to write a 
poem that he called “Defense of Fort M’Henry.”   

The poem was then set to music to a song written by 
British composer John Stafford Smith. Two months 
later, the song was renamed “The Star-Spangled  

The large Star-Spangled 
Banner flag that inspired 
the lyrics of the U.S. 
national anthem when it 
flew above Fort McHenry 
in the Battle of Baltimore. 

Banner” — and it became the U.S. national anthem 117 years later. 

Use these clues to find the Mystery Year:  

¡ The first lyric of “The Star-Spangled Banner,” as written by Key, is shown below: 

O say can you see by the dawn's early light
o Each vowel in the lyric has a value of 2.41.
o Each consonant has a value of 3.6.
What is the total value of the first lyric?
The digit in the ones place of the total value is the ones digit of the 
Mystery Year. 

¡ The current flag of the United States contains 50 stars and 13 stripes. How many 
times as many total stars and stripes does the current flag have than the total stars 
and stripes (red and white) that were on the flag seen by Francis Scott Key? 
The digit in the tenths place of the answer is the tens digit of the Mystery Year. 

¡ The dimensions of the rectangular flag observed by Key are 42 feet by 30 feet. The 
length of the flag observed by Key is 96 inches longer than the length of that flag in its 
current condition. What is area of the flag in its current condition in square inches? 
The digit in the hundreds place of the area is the hundreds digit of the 
Mystery Year. 

¡ Each star on the flag seen by Key is 24 inches wide. How wide is each star to the 
nearest centimeter? (1 in. = 2.54 cm exactly.) Now multiply that rounded result by 101. 
The sum of the digits in the product is the sum of the digits in the Mystery Year. 

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 14 

September 14: “The Star-Spangled Banner” Is Written 
CCSS:  MP7 (Look for and Make Use of Structure), 6.EE.2.b, 6.NS.3, 4.OA.1, 

6.RP.3.d, 4.MD.3, 5.NBT.4.
Mystery Year: 1814	
¡ Perhaps the most efficient way to solve this clue is to examine the structure of the 

problem by creating two lists: one for the vowels, and the other for the consonants: 
O say can you see, by the dawn's early light, 

¯
12 Vowels (worth 2.41 each): O a a o u e e e a e a i 

21 Consonants (worth 3.6 each): s y c n y s b y t h d w n s r l y l g h t 
Because we counted 12 vowels and 21 consonants, we can find the total value by 
multiplying (rather than going through the tedious task of adding each of the values): 

12 ´ 2.41 = 28.92 
21 ´ 3.6 = 75.6 

The sum of 28.8 and 75.6 is 104.52. The digit in the ones place of 104.52 is 4, so the 
ones digit of the Mystery Year is 4. 

Historical Notes 

Francis Scott Key's original manuscript copy of his “Star-Spangled Banner” poem. 
It is now on display at the Maryland Historical Society. Although Key’s poem 
consists of four stanzas, only the first stanza (shown above) is generally sung today. 

Listen to this 19th century version (MP3) of “The Star-Spangled Banner” played 
on original instruments as it would have been heard in 1854 (1:14): 
https://amhistory.si.edu/starspangledbanner/mp3/song.ssb.dsl.mp3 

Watch “The Star-Spangled Banner” performed by the U.S. Army  Field Band, 
where it was written (1:58): https://www.youtube.com/watch?v=EIODUFpatkQ 

Musical Note: Many performers erroneously insert 
an extra syllable when they sing the word “banner” 
(yet wave) in the next-to-the-last-line in the first 
stanza. However, the original score calls for only 
TWO syllables: ban - ner (not ba - an- ner). 
NOTE: My 5th-grade teacher taught me the above fact – and I have never forgotten it! 
Extension: This may be a good time to introduce/review/explore the concept of 
variable. A variable is a letter or other symbol that can stand for a number in an 
expression. It is important to emphasize that the same rules that apply in operations 
with numbers also apply in operations with variables. Students can never get enough 
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practice translating between the word forms and their related algebraic expressions — 
and evaluating them. As such, provide practice problems such as these:  

Write the algebraic expression for Write the word form for 
     7 less than 3 times a number x.      3(5 + x). 
Evaluate the expression when x = 7 Evaluate the expression when x = 9. 
Solutions: 3x – 7; Value: 14. Solutions: The product of 3 times the sum 

(or quantity) of 5 + x; Value: 42.  
¡ The current flag of the United States contains 50 stars and 13 stripes. Based on the 

photograph of the flag with the clue, there are 15 stars and 15 stripes on the flag that 
Francis Scott Key observed on the morning of September 14. So, there is a total of  
63 stars and stripes on the current flag, and there is a total of 30 stars and stripes on 
the flag from the Mystery Year. Thus, there are 63 ÷ 30, or 2.1 times as many stars 
and stripes on the current flag. The digit in the tenths place of 2.1 is 1, so the tens 
digit of the Mystery Year is 1. 

Math Note: This Math Note promotes MP6 (Attend to Precision). A common 
misconception is to use the terminology “times greater”  or “times more” when the 
precise terminology should be “times as many,” “times as much,” or “times as 
great.” Present the following statements to students. Have them explain which are 
precise statements — and which are not. 

a. 10 is 5 times as great as 2. b. 10 is 5 times greater than 2.
c. 10 is 5 times as many as 2. d. 10 is 5 times as much as 2.
e. 10 is 5 times more than 2. f. 12 is 5 times more than 2.

Solutions: 
a. Precise. Clearly, 5 ´ 2 = 10.
b. Imprecise. 10 is 5 times as great as 2, but 10 is not 5 times greater than 2.

Note that 5 ´ 2 = 10, but the amount that is 5 times greater than 2 is 2 + 5 ´ 2,
or 12. In terms of precision, 12 is 5 times greater than 2 (or simply, 10
greater than 2).

c. and d. Precise. Clearly, 10 is 5 times as many or as much as 2.
e. Imprecise for the same reasons given in b. above. To be “5 times more than

2” essentially means that you begin with 2, and then increase 2 by 10 more.
So, 2 + 10, or 12, is 5 times more than 2.

f. is precise for the reasons given if e. above.
Resource Note: Check out the “Cartoon Corner” (“When Life Gives You Lemons, 
Make Lemonade”) from the September 2012 issue of Mathematics Teaching in the 
Middle School, published by the National Council of Teachers of Mathematics. The 
associated problems and “Other Ideas” address the different types of division 
situations (equal groups, equal sharing, and ratio comparison). The discussion on ratio 
comparison examines the language “times greater” versus “times as great.” 

¡ The dimensions of the rectangular flag observed by Key are 42 feet by 30 feet. The 
length of the flag observed by Key is 96 inches longer than the length of that flag in its 
current condition. Here are two ways to find the area of the flag in square inches. 
o First convert the dimensions of the  flags to inches: There are 12 inches in 1 foot,

so the dimensions of the flag seen by Key are 42 ´ 12, or 504 in., by 30 ´ 12, or
360 in. The length of the current flag is 96 in. shorter than 504. So, its length is
504 – 96, or 408 in. The width of the current flag is 360 in. So, the area of the
current flag is 408 ´ 360, or 146,880 square inches.
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o Do computations in feet, then convert to square inches: Because there are  
12 inches in 1 foot, 96 in. = 96 ÷ 12, or 8 feet. This means that the length of the 
current flag is 42 – 8, or 34 feet. So, the area of the current flag is 34 ´ 30, or  
1,020 square feet. There are 144 square inches in 1 square foot, so the area in 
square inches is 144 ´ 1,020, or 146,880 square inches. 

The digit in the hundreds place of 146,880 is 8, so the hundreds digit of the Mystery 
Year is 8. 
Math Note: Some students present the misconception that “longer” means “to add.” 
As such, when they read that the length of the flag observed by Key is 96 inches 
longer than the flag in its current condition, they add 96 inches, or 8 feet, to the  
42-foot length of that flag. Rather, they should subtract 8 feet from that length. One 
way to remediate this misconception is to mark 42 on a number line. Then mention 
that 42 is 8 more than another number. Ask: In which direction on the number line 
should you travel to find that other number? (You need to travel to the left because 
that other number is 8 less than 42.) Another example: I have $42, which is $8 more 
than my brother has. How much money does my brother have? ($34). 
Historical Note: In anticipation of the attack on Fort McHenry, U.S. Major General 
George Armistead asked for a very large flag to fly over the fort. After the successful 
battle, Armistead gave away portions of the flag as souvenirs; hence, the shrinkage in 
the length of the flag. The Star Spangled-Banner is currently on display in the exhibition 
“The Star-Spangled Banner: The Flag That Inspired the National Anthem” at the 
Smithsonian Institution National Museum of American History in Washington, D.C.   

¡ When 24 inches is converted to centimeters, the result is 2.54 ´ 24, or 60.96 
centimeters. When 60.96 is rounded to the nearest centimeter, the result is 61 
centimeters. When 61 is multiplied by 101, the result is 101 ´ 61, or 6,161. The sum 
of the digits in 6,161 is 14. The digits of the Mystery Year found so far are __ 8 1 4. 
We can assume that he thousands digit of the Mystery Year is 1, so the sum of the 
digits in 1814 is 14. This matches the sum of the digits in the clue, so the Mystery 
Year checks as being 1814. 

Historical Notes 
The War of 1812 took place from June 18, 1812 through February 16, 1815. It was 
fought between the U.S. and its allies, and Great Britain and its dependent colonies in 
North America and their allies. Spain supported Great Britain. France fought against both 
sides. Key issues that led to the war focused around economic and trade disputes between 
America, Britain and France. The Treaty of Ghent ended the war. The treaty reaffirmed 
U.S. sovereignty between the Great Lakes and the Ohio River. To the south, the United 
States in 1813 occupied all of West Florida west of the Perdido River. Eventually Spain 
ceded control of Florida to the United States in 1819. 
The Burning of Washington in the War of 1812 began on August 24, 1814, when British 
troops attacked the capital city, setting fire to many government and military buildings, 
including the White House (then called the Presidential Mansion) and the Capitol 
building. Less than 4 days later, a heavy thunderstorm put out the fires. This was the only 
time since the American Revolution that a foreign power captured and occupied the 
capital of the U.S. The capital of the U.S. was never attacked again until the January 6, 
2021 insurrection on the U.S. Capitol in Washington, D.C. This was a violent domestic 
attack on the U.S. Congress in an attempt to overturn the 2020 presidential election.  
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The Battle of Baltimore in the War of 1812 raged from September 12, 1814 through 
September 15, 1814. It was a sea/land battle fought between British invaders and 
American defenders. The American forces repulsed the sea and land invasions off 
Maryland’s port city of Baltimore. This triumph, witnessed by Francis Scott Key during 
the morning of September 14, 1814, inspired him to compose a poem, “Defence of Fort 
M’Henry.” The poem was then set to the tune of a British song, “To Anacreon in 
Heaven” (or “The Anacreontic Song”) that had been written by John Stafford Smith — 
and had already been popular in the U.S. The song was soon renamed, “The Star-
Spangled Banner.” The U.S. Navy recognized the song for official U.S. Navy use in 
1889, and also by President Woodrow Wilson in 1916. A congressional resolution on 
March 3, 1931 made it become the U.S. National Anthem, signed by President Hoover. 

Watch the powerful YouTube video, “1812 War — The Battle of Baltimore” (14:58): 
https://www.youtube.com/watch?v=CnRQ8-MMX28 

Watch a YouTube video (2:28) of Johnny Horton’s song, “The Battle of New Orleans, In 
1814”: https://www.youtube.com/watch?v=50_iRIcxsz0 

Here is the complete version of “The Star-Spangled Banner” showing spelling and 
punctuation from Francis Scott Key's final manuscript: 
O say can you see, by the dawn's early light,  
What so proudly we hail'd at the twilight's last gleaming,  
Whose broad stripes and bright stars through the perilous fight  
O'er the ramparts we watch'd were so gallantly streaming?  
And the rocket's red glare, the bomb bursting in air,  
Gave proof through the night that our flag was still there,  
O say does that star-spangled banner yet wave  
O'er the land of the free and the home of the brave?  
 
On the shore dimly seen through the mists of the deep  
Where the foe's haughty host in dread silence reposes,  
What is that which the breeze, o'er the towering steep,  
As it fitfully blows, half conceals, half discloses?  
Now it catches the gleam of the morning's first beam,  
In full glory reflected now shines in the stream,  
'Tis the star-spangled banner - O long may it wave  
O'er the land of the free and the home of the brave!  
 
And where is that band who so vauntingly swore,  
That the havoc of war and the battle's confusion  
A home and a Country should leave us no more?  
Their blood has wash'd out their foul footstep's pollution.  
No refuge could save the hireling and slave  
From the terror of flight or the gloom of the grave,  
And the star-spangled banner in triumph doth wave  
O'er the land of the free and the home of the brave.  
 
O thus be it ever when freemen shall stand  
Between their lov'd home and the war's desolation!  
Blest with vict'ry and peace may the heav'n rescued land  
Praise the power that hath made and preserv'd us a nation!  
Then conquer we must, when our cause it is just,  
And this be our motto - "In God is our trust,"  
And the star-spangled banner in triumph shall wave  
O'er the land of the free and the home of the brave.  

“My countrymen, we hold a rich deposit in trust for ourselves and for all our 
brethren of mankind. It is the fire of liberty. If it becomes extinguished, our 
darkened land will cast a mournful shadow over the nations. If it lives, its 
blaze will enlighten and gladden the whole earth.”  

―Francis Scott Key (1779–1843) 

Francis Scott Key,  
circa 1825 

 

PREVIE
W




