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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...
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➤	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.
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➤	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.

EV

➤ 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.
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February 14 Puzzle

Name

First Official Valentine’s Day
February 14 of the Mystery Year was the first official Valentine’s
Day. On that date, Pope Gelasius set aside February 14 to honor
Saint Valentine.
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Saint Valentine was a holy priest in Rome who defied an edict from
Emperor Claudius II that young single men should not marry. Claudius
wanted men of fighting age to serve as soldiers. It is believed that
St. Valentine performed marriage ceremonies for young lovers in
secret. Claudius eventually found out, and St. Valentine was arrested.
While in prison, he fell in love with the daughter of his guard. On
Feb.14, 270 CE, St. Valentine was beaten and beheaded. It is said that
prior to his death, he wrote a farewell letter to his lover, signing it
“From Your Valentine.”
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For this puzzle, you are to…

1909 Valentine’s Card
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o Plot each set of points in the coordinate plane (provided
on the next page).
o Connect the points in the order listed. It would be helpful
to use a ruler.
o When you get to the word STOP, do not connect that point to
the next point. Just pick up your pencil and continue with the
next set of points.
o When you have finished plotting all sets of points, you should have
one shape and 5 letters that, when unscrambled, spell a phrase
expressing a sentiment held in common among all mathematicians.

After you have graphed the ordered pairs, use these clues to find the Mystery Year.
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1. The sum of the x-coordinates in points #7, #10,
#13, and #30 is the ones digit of the Mystery
Year.

4. The value of this expression is the Mystery Year:

31 • (y-coordinate in point #37) 4

2. The product of the y-coordinates in points #16,
#22, #26, and #29 is the tens digit of the
Mystery Year.

3. The sum of the x-coordinates in points #15 and
#16, decreased by the product of the
x-coordinates in points #2 and #36, is the
hundreds digit of the Mystery Year.
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What is the Mystery Year of the first
official Valentine's Day?
_______

_______ ______________ CE
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February 14 (Cont.)

Name

First Official Valentine’s Day
Ordered Pairs for Points
Shape

1st Letter

2nd Letter

3rd Letter

4th Letter

5th Letter

1. (0, 4)

12. (5, –4)

17. (8, –2)

23. (–8, 1)

30. (6.5, –2)

34. (3, –4)

2. (2, 5)

13. (5.5, –2)

18. (8, –4)

24. (–7, 1)

31. (7.5, –2)

35. (3, –2)

3. (4, 4)

14. (6, –4)

4. (5, 2)

STOP

19. (9, –2)

25. (–8, –1)

5. (4, 0)

15. (5.25, –3)

20. (9, –4)

26. (–7, –1)

6. (0, –4)

16. (5.75, –3)

STOP

STOP

7. (–4, 0)

STOP

28. (–7.5, 1)

22. (9, –3)

29. (–7.5, –1)

10. (–2, 5)
11. (0, 4)
STOP

STOP

32. (7, –2)

36. (3.5, –3)
37. (4, –2)

33. (7, –4)

38. (4, –4)

STOP

STOP
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STOP

Letter:

STOP

21. (8, –3)

9. (–4 , 4)

Shape:

STOP

W

8. (–5, 2)

STOP

Letter:

Letter:

Letter:

Letter:

PR
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This shape and letters, when descrambled, form the phrase: _________________________ .
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Name

Answer Key

February 14 Puzzle

First Official Valentine’s Day
February 14 of the Mystery Year was the first official Valentine’s
Day. On that date, Pope Gelasius set aside February 14 to honor
Saint Valentine.

W

Saint Valentine was a holy priest in Rome who defied an edict from
Emperor Claudius II that young single men should not marry.
Claudius wanted men of fighting age to serve as soldiers. It is believed
that St. Valentine performed marriage ceremonies for young lovers in
secret. Claudius eventually found out, and St. Valentine was arrested.
While in prison, he fell in love with the daughter of his guard. On
Feb.14, 270 CE, St. Valentine was beaten and beheaded. It is said that
prior to his death, he wrote a farewell letter to his lover, signing it
“From Your Valentine.”
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For this puzzle, you are to…

o Plot each set of points in the coordinate plane (provided on
the next page).
o Connect the points in the order listed. It would be helpful to
use a ruler.
o When you get to the word STOP, do not connect that point to
the next point. Just pick up your pencil and continue with the
next set of points.
o When you have finished plotting all sets of points, you should
have one shape and 5 letters that, when unscrambled, spell a
phrase expressing a sentiment held in common among all
mathematicians.
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1909 Valentine’s Card

After you have graphed the ordered pairs, use these clues to find the Mystery Year.
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1. The sum of the x-coordinates in points #7, #10,
#13, and #30 is the ones digit of the Mystery
Year.
SAMPLE: Add x-coordinates –4, –2, 5.5,
and 6.5. The sum is 6.
2. The product of the y-coordinates in points #16,
#22, #26, and #29 is the tens digit of the
Mystery Year.
SAMPLE: The y-coordinates are –3, –3, –1,
and –1. The product is 9.
3. The sum of the x-coordinates in points #15 and
#16, decreased by the product of the
x-coordinates in points #2 and #36, is the
hundreds digit of the Mystery Year.
SAMPLE:
(5.25 + 5.75) – (3.5 × 2) = 11 – 7 = 4
Math History-Mystery Puzzle: February 14

4. The value of this expression is the Mystery Year:

31 • (y-coordinate in point #37) 4

SAMPLE:
31 ´ (–2)4 = 31 ´ (–2) ´ (–2) ´ (–2) ´ (–2)
= 31 ´ 16 = 496

What is the Mystery Year of the first
official Valentine's Day?

0

_______

Thousands

4

9

6

Tens

Ones

_______ _______ _______

Hundreds
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Answer Key

Name

February 14 (Cont.)

First Official Valentine’s Day
Ordered Pairs for Points
Shape

1st Letter

2nd Letter

3rd Letter

4th Letter

5th Letter

1. (0, 4)

12. (5, –4)

17. (8, –2)

23. (–8, 1)

30. (6.5, –2)

34. (3, –4)

2. (2, 5)

13. (5.5, –2)

18. (8, –4)

24. (–7, 1)

31. (7.5, –2)

35. (3, –2)

3. (4, 4)

14. (6, –4)

4. (5, 2)

STOP

19. (9, –2)

25. (–8, –1)

5. (4, 0)

15. (5.25, –3)

20. (9, –4)

26. (–7, –1)

6. (0, –4)

16. (5.75, –3)

STOP

STOP

7. (–4, 0)

STOP

8. (–5, 2)

28. (–7.5, 1)

22. (9, –3)

29. (–7.5, –1)

10. (–2, 5)
11. (0, 4)
STOP

A

STOP

32. (7, –2)

36. (3.5, –3)
37. (4, –2)

33. (7, –4)

38. (4, –4)

STOP

STOP

IE

STOP

Letter:

STOP

21. (8, –3)

9. (–4 , 4)

Shape:

STOP

W

STOP

Letter:

H

Letter:

I

Letter:

T

Letter:

M

PR
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I (love) Math
This shape and letters, when descrambled, form the phrase: _________________________
.
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Complete Solutions, Teacher Notes, & Extensions
First Official Valentine’s Day

February 14
Puzzle

Mystery Year: 0496 CE
CCSS: 6.NS.6.c, 6.NS.8, 7.NS.1.d, 7.NS.2.c, 7.NS.3, MP6 (Attend to Precision), 6.EE.1.
Topics: graphing ordered pairs in all four quadrants, operations with integers, exponents.
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Math Notes — Preliminary Considerations: If you purchased the January 15 Puzzle, see those
Teacher Notes for additional suggestions regarding how to support students in graphing points in the
coordinate plane, along with models for operations with rational numbers.
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Based on the readiness of your students, here are some suggestions:
o You may want to review ordered pairs with your students prior to their working out the clues.
o You may elect to assign this puzzle in its entirety to all students or to only certain students. Or,
perhaps, you may want to assign the shape or one of the letters to teams to graph and have them
report back to the whole class. Then, allow individuals think time to descramble the letters into
the phrase.
o This puzzle could be a springboard to highlight MP6 (Attend to Precision), when plotting
points such as (5.25, –3) and for a review of relevant coordinate plane vocabulary (such as
x-and y-axes, quadrants, ordered pair/coordinates, origin).
o If your students have not yet worked with operations of signed numbers, you may want to
change the Mystery Year clues, as well, to problems that are accessible to them, that would
generate the digits in the Mystery Year, 496 CE.
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Clue 1 Solution |The first clue involves finding the sum of two negative integers and two decimals.

The x-coordinates of points #7, #10, #13, and #30 are –4, –2, 5.5, and 6.5, respectively. When –4
and –2 are added, the sum is –6. When 5.5 and 6.5 are added, the sum is 12. The sum of –6 and
12 is 6. So, the ones digit of the Mystery Year is 6.
Clue 2 Solution |The y-coordinates from points #16, #22, #26, and #29 are –3, –3, –1, and –1,

respectively. Their product is (–3) ´ (–3) ´ (–1) ´ (–1) = (9) ´ (1), or 9. So, the tens digit is 9.

Math Note: Students should reason that none of the results for these clues should be negative
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because they represent digits in a year. However, should students mis-calculate this product, you
may suggest that they count the number of negative signs in the expression. Because there is an
even number of negative integers being multiplied — four in this case — the product is positive.
Had there been an odd number of negative factors, then the product would have been negative.

Clue 3 Solution |The wording of this clue implies that the sum of the x-coordinates of points #15

and #16 needs to be determined first. The sum of 5.25 and 5.75 is 11. Next, the product of the
x-coordinates in points #36 and #2 should be determined. The product of 3.5 and 2 is 7. Finally,
the sum, 11, decreased by the product, 7, is 4. So, the hundreds digit of the Mystery Year is 4.

Clue 4 Solution |To determine the Mystery Year, evaluate 31 • (y-coordinate in point #37)4 :

31 ´ (–2)4
31 ´ (–2) ´ (–2) ´ (–2) ´ (–2)
31 ´ 16
496

Math History-Mystery Puzzle: February 14

Insert the y-coordinate of point #37.
Expand the expression.
Multiply the negative factors.
Multiply 31 and 16.
©2022 ActiveMath®, Inc.

The digits determined thus far are __ 4 9 6. The value of the above expression is 496. So, the
Mystery Year is a 3-digit year, and it is confirmed to be 496 CE.
Math Notes: BCE stands for “before the common era.” However, the abbreviation that is perhaps

more commonly used to denote years before the year 1 is BC, which stands for “before Christ.” In
materials that maintain religious neutrality (such as these puzzles), BCE is used. To denote years
after 1 BCE, the abbreviation CE is used in religious neutrality material. It stands for “common
era.” However, the more common abbreviation that is used is AD. It stands for Anno Domini,
Latin for “in the year of the Lord” (referring to the birth of Jesus Christ).

Answer Key for Graph
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Letters, from 1st letter to 5th letter: A–H–I–T–M
Unscrambled Phrase
I
MATH

W

In general, if no abbreviation is used, it is assumed that the year in question is the year 1 or later.
Finally, when CE is used, it appears after the year (as in 496 CE). However, when AD is used, it
appears before the year (as in AD 496). In general, the abbreviations CE and AD are only used only
when there may be confusion with dates prior to year 1. (Years prior to year 1000 CE generally
fall into that category.)
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Extension: Have students solve this problem:

Use two integers from among 13, 8, 4, and –3 to complete each statement about this
equation: ax = b – 7.
1. When a = _____ and b = _____, x is a positive integer.
2. When a = _____ and b = _____, x is a negative integer.
Solution: 1. a = –3 and b = 4. Note: –3x = 4 – 7 produces the positive integer solution 1.
2. a = –3 and b = 13. Note: –3x = 13 – 7 produces the negative integer solution –2.

Historical Notes.

Saint Valentine was born around 226 CE and died on February 14, 270 CE at age 42 or 43. The
daughter of Saint Valentine’s jailor yearned for learning, so the jailor frequently brought his
daughter to the prison so that she could learn from the holy priest. Ultimately, the jailor and his
daughter converted to Christianity and were baptized. It was during this time in prison that Saint
Valentine and the guard’s daughter fell in love. (During the days of Saint Valentine, the Church
Math History-Mystery Puzzle: February 14
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permitted priests to fall in love and get married. At the Second Lateran Council in 1139 CE —
some 869 years later — a rule was approved forbidding priests to marry.)
For a classic Valentine’s Day love song, listen to Martina McBride’s, “My Valentine” (3:10)
https://www.youtube.com/watch_popup?v=n4vu5Yg63TA

For an extensive list of love songs for Valentine’s songs (and even for anti-Valentine’s Day),
check out: https://www.musicnotes.com/now/omg/100-love-songs-for-valentines-day/
For multiple-choice trivia questions for Valentine’s Day trivia, check out:
https://cf.ltkcdn.net/printable/files/3483-Valentines-Day-Trivia.pdf
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For some Valentine’s Day sayings from the past, check out: https://bit.ly/2UWmvbU
For information on those candies known as Sweethearts, check out
https://en.wikipedia.org/wiki/Sweethearts_(candy)

Roses are red,
Violets are blue,
Sugar is sweet,
And so are you.
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And, finally, upper-level math
students may appreciate the
mathematics in the graphs at
the right:
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For the poets amongst us, you may find this list of 30 poems about love
https://www.oprahmag.com/entertainment/books/g29601643/love-poems/ intriguing, providing a little more
impact, perhaps, than the ever-popular:

Happy Valentine’s Day from Jack Benny: Comedian Jack Benny
was born on Valentine’s Day 1894 and grew up in Waukegan, Illinois.
He had a radio program for many years before he transitioned to
television. He frequently celebrated his birthday and Valentine’s Day
on his programs. Check out some of his programs at this site,
Valentine’s Day with Jack Benny:
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https://aurorasginjoint.com/2017/02/14/valentines-day-with-jack-benny/

Jack Benny lived the Valentine’s Day spirit — even after he had
passed away! Prior to his death, he arranged to have a single rose to
be sent to his wife, Mary Livingstone, each remaining day of her life.
“There is only one happiness in life: to love and be loved.
—George Sand (1804–1876), author
“All you need is love. But a little chocolate now and then doesn't hurt.”
—Charles M. Schulz (1922–2000),
creator of the “Peanuts” comic strip

Jack Benny
(Born Valentine’s Day 1894
— Dec. 26, 1974)

“A heart is not judged by how much you love, but by how much you are loved by others.”
—The Wizard, played by Frank Morgan, in the movie The Wizard of Oz

Math History-Mystery Puzzle: February 14

©2022 ActiveMath®, Inc.

How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School
OVERVIEW
These puzzles connect mathematics to other disciplines, inspirational individuals, historical &
current events, social justice issues, and pop culture — to reflect the diverse nature of our society.
Each puzzle has brief information and questions about a specific day in history.
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Mystery Year Each puzzle begins with the critical reading of a passage of historical
information about a particular person or event in a Mystery Year. Students use math
clues to determine the year when the event occurred. Each clue produces a digit of
the Mystery Year, and the final clue provides a check on the other clues.
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Bellringers The puzzles are ideal for warm-ups, sponge activities, skills-review/test
prep, enrichment/challenge activities, mini-lessons –– and even as activities for math
clubs. Pages are ready to print or assign digitally to individuals or small groups.
Test Prep The math content of the warm-ups is based on a daily mixed review of
skills. By revisiting a variety of important skills on a daily basis, students are likely to
keep those skills sharp for the high-stakes tests that they will be taking later in the
year. And the real-world contexts keep students engaged.
Common Core State Standards The skills/concepts addressed in the puzzles
are drawn from the Common Core State Standards for Mathematical Content and
Mathematical Practice from Grades 5–8. Overall, the skills increase in difficulty as the
year progresses. It should be noted that many high-school teachers are using the
puzzles with success to provide students with important skills review in context.
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CCSS

PROFESSIONAL DEVELOPMENT SUPPORT

Provided with each puzzle are extensive Teacher Notes with sample, step-by-step
solutions and scaffolding strategies that include valuable teacher information.
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➤ Step-by-Step Solutions are designed so even beginning teachers will
be well-equipped to help all students. Alternative solution strategies are
detailed to illustrate various paths to the solution.

➤ Math Notes provide additional mathematical background for the teacher.
This includes various pedagogical insights that include an analysis of
related common student misconceptions with intervention suggestions.
➤ Extensions allow advanced students to take the content to the next level.
➤ Multicultural Notes bring to light the contributions from various cultures
related to the discovery/development of the content of the puzzle.
➤ Historical Notes 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.
To download a FREE, more extensive document describing how to use the puzzles,
go to: https://www.teacherspayteachers.com/Product/7037642
©ActiveMath®, Inc., 2022
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