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February 2 Puzzle

Name

First Groundhog Day Observed
More than 100 years ago on February 2 of the Mystery Year, the first Groundhog
Day was formally observed. This tradition, observed in the U.S. and Canada, is
based on the Pennsylvania Dutch superstition that if a groundhog sees its shadow in
clear weather on February 2, there will be 6 more weeks of winter. But, if it does not
see its shadow, then spring will arrive early. Studies have shown that there is no
relationship between a groundhog seeing its shadow and the amount of time until
spring.
Groundhog Day is also a 1993 fantasy comedy movie where a TV weather forecaster
covering Groundhog Day wakes up each morning to the same day — Groundhog Day.
Throughout the movie he ends up repeating Groundhog Day in a time loop.
Use these clues to find the Mystery Year. Some clues are based on the
“repeating” theme from the movie Groundhog Day. Show your work.
The decimal expansion for a fraction either
(1) terminates with a finite number of digits after
the decimal point or (2) eventually repeats into an
infinite pattern of repeating digits after the decimal
point. Here are two examples:
1
3

= 0.333… = 0.3 ;

4
11

3. How many digits are in the repetend of the
decimal expansion for

2
?
41

= 0.363636… = 0. 36

The digits that repeat are called the repetend, and
they can be written under a bar.
1. On Feb. 2, a groundhog saw its shadow.
However, going forward from Feb. 2, winter
lasted 50% longer than what the superstition
suggests. What fraction of that year was
represented by the amount of time from Feb. 2
until when spring began?

When you add 3 to the number of digits,
you will have the hundreds digit of the
Mystery Year.
4. Use this clue as a check on the other clues:
The only digits of the Mystery Year that are
contained within the repetend of the fraction in
the above clue are the hundreds, tens, and ones
digits.

Write the above fraction as a decimal. The
digit in the hundredths place is the ones
digit of the Mystery Year.
2. Suppose the date 2/11 is written as the fraction
2
. Write the fraction as a repeating decimal.
11

What is the Mystery Year when the first
Groundhog Day was formally observed?
The digit in the ten-thousandths place of
the decimal expansion is the tens digit of
the Mystery Year.
Math History-Mystery Puzzle: February 2

_______

Thousands

_______ _______ _______

Hundreds

Tens

Ones
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Name

Answer Key

February 2 Puzzle

First Groundhog Day Observed
More than 100 years ago on February 2 of the Mystery Year, the first Groundhog
Day was formally observed. This tradition, observed in the U.S. and Canada, is
based on the Pennsylvania Dutch superstition that if a groundhog sees its shadow in
clear weather on February 2, there will be 6 more weeks of winter. But, if it does not
see its shadow, then spring will arrive early. Studies have shown that there is no
relationship between a groundhog seeing its shadow and the amount of time until
spring.
Groundhog Day is also a 1993 fantasy comedy movie where a TV weather forecaster
covering Groundhog Day wakes up each morning to the same day — Groundhog Day.
Throughout the movie he ends up repeating Groundhog Day in a time loop.
Use these clues to find the Mystery Year. Some clues are based on the
“repeating” theme from the movie Groundhog Day. Show your work.
The decimal expansion for a fraction either
(1) terminates with a finite number of digits after
the decimal point or (2) eventually repeats into an
infinite pattern of repeating digits after the decimal
point. Here are two examples:
1
3

= 0.333… = 0.3 ;

4
11

= 0.363636… = 0. 36

The digits that repeat are called the repetend, and
they can be written under a bar.
1. On Feb. 2, a groundhog saw its shadow.
However, going forward from Feb. 2, winter
lasted 50% longer than what the superstition
suggests. What fraction of that year was
represented by the amount of time from Feb. 2
until when spring began?
SAMPLE: 6 weeks increased by 50% is 9
weeks, so the fraction is

9
52

or 0.17 307692 .

Write the above fraction as a decimal. The
digit in the hundredths place is the ones
digit of the Mystery Year.
2. Suppose the date 2/11 is written as the fraction
2
. Write the fraction as a repeating decimal.
11

SAMPLE: 0.18 or 0.1818...
The digit in the ten-thousandths place of
the decimal expansion is the tens digit of
the Mystery Year.
Math History-Mystery Puzzle: February 2

3. How many digits are in the repetend of the
decimal expansion for

2
?
41

SAMPLE: The decimal expansion for 2 is
41
0.048780487804878…, or 0. 04878 . There
are 5 digits in the repetend.
When you add 3 to the number of digits,
you will have the hundreds digit of the
Mystery Year.
4. Use this clue as a check on the other clues:
The only digits of the Mystery Year that are
contained within the repetend of the fraction in
the above clue are the hundreds, tens, and ones
digits.
SAMPLE: The digits for hundreds, tens,
and ones (8, 8, 7) are in the repetend.
Because Ground Hog Day was introduced
more than 100 years ago, the only option for
the thousands digit is 0 or 1. Rule out 0
because it appears in the above repetend.
So, the thousands digit is 1.

What is the Mystery Year when the first
Groundhog Day was formally observed?

1

_______

Thousands

8

8

7

Hundreds

Tens

Ones

_______ _______ _______
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Complete Solutions, Teacher Notes, & Extensions
First Groundhog Day Observed

February 2
Puzzle

Mystery Year: 1887
CCSS: 6.RP.3.c, 7.NS.2.d, MP6 (Attend to Precision), MP7 (Look for and Make Use of Structure),
MP2 (Reason Abstractly and Quantitatively).
Topics: percent increase of a number, computing and analyzing the expansion of a repeating decimal.
Clue 1 Solution According to superstition, when a groundhog sees its shadow on February 2,

there will be 6 more weeks of winter. When 6 is increased by 50%, the result is
(0.5 ´ 6) + 6 = 3 + 6, or 9. So, the amount of time from Feb. 2 to spring was 9 weeks. There are
9

52 weeks in a year, so the fraction of a year represented by those 9 weeks is . To compute the
52
decimal expansion for that fraction, divide 9 by 52. The result is 9 ÷ 52 » 0.17307692. The digit
in the hundredths place of that decimal expansion is 7. So, the ones digit of the Mystery Year is 7.
Extension: After students complete the puzzle, you may want them to revisit the fraction

Have them determine that the decimal expansion

9
52

9
52

.

is the following repeating decimal:

0.17 307692 (with six digits in the repetend).
Clue 2 Solution To find the decimal expansion for 2 , students may divide: 2 ÷ 11 =
11

0.181818…, or 0.18 . Other students may notice that in the text immediately above the clue, the
decimal expansion for

4
11

is given as 0.363636…, or 0. 36 . Because

2
11

could simply use reasoning to determine that the decimal expansion for

is half of
2
11

0.18 . The digit in the ten-thousandths place of the decimal expansion for

4
,
11

students

is 0.181818…, or
2
11

is 8, so the tens

digit of the Mystery Year is 8.
Math Notes: There are many types of errors and misconceptions related to long division.

Some students fail to insert necessary 0s in the quotient. Some place the decimal point in the
quotient in the wrong place. Others don’t align the digits in their work. (Encouraging them to
record their work on graph paper would help them track their work.) When there are many digits
that repeat (as with the final clue), some students do not keep dividing until they either find a
repeating pattern or they end with 0. Perseverance is the operative there!
Finally, some students place the repeat bar over more digits than they should. For example, they
may write 0.1818 or 0.181 — suggesting a sequence of repeating digits other than “18.” When
there are four or more digits that repeat, students should use scientific or graphing calculators.
You may want to introduce them to WolframAlpha where they can find the decimal expansion
for any fraction: https://www.wolframalpha.com/input/?i=9%2F52
Extension: You may want to introduce /review the terms rational number and irrational

number. A rational number is a number that can be written in the form

a
,
b

where a and b are

integers, and b ≠ 0.
Examples of rational numbers:

2
,
3

2
3

5, –1 , 0.125.
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A rational number either terminates or repeats. Examples of terminating decimals: 0.11, 5.06, 5.
Examples of repeating decimals have already been given with this puzzle.
A decimal that does not terminate or repeat is called an irrational number. An example of an
irrational number is p. It’s decimal expansion neither terminates nor repeats — no matter how far
it is expanded. The color-coding below illustrates that there is no pattern in the decimal expansion.

p = 3.141592653589793238... .
Some people like to calculate p to as many places as they can. The current record is more than
50 trillion places! Note: NASA only needs to use p rounded to the 15th decimal place to send a
spacecraft to the moon! Resource Note: For more information about p, see the March 14 (Pi
Day) Math History-Mystery Puzzle.
Clue 3 Solution The decimal expansion for 2 is 0.048780487804878…, or 0. 04878 . There are
41

five digits in the repetend. When 3 is added to 5, the result is 8. So, the hundreds digit of the
Mystery Year is 8.
Clue 4 Solution The digits of the Mystery Year determined so far are __ 8 8 7. Those three digits

are all contained in the decimal expansion 0. 04878 . The only logical digits for the thousands
digit are 0 and 1. (Because the introduction text indicates that Ground Hog Day was introduced
“more than 100 years ago,” we can rule out 2 as the digit in the thousands place.) Because 0
appears in the above repetend — and the clue tells us that only the hundreds, tens, and ones
digits are contained in the repetend, we can exclude 0 as the thousands-place digit. The repetend
does not include 1, so, the thousands digit is 1, and the Mystery Year is confirmed as 1887.
.Historical Notes The scientific name for the groundhog is Marmota monax. It is a hibernating

rodent, belonging to the group of large ground squirrels. Often called a woodchuck, they
typically weigh 12 to 15 pounds, and they live 6 to 8 years.
Groundhogs begin their hibernation in the late fall. In February, male groundhogs leave their
burrows to find a mate. They do not emerge from their burrows to predict the weather! Then
they go back underground again. They emerge from hibernation for good in March.
On February 2, 1887, Groundhog Day was formally celebrated for the first time at Gobbler’s
Knob in Punxsutawney, Pennsylvania. However, it is believed that Groundhog Day’s roots go
back further than that.
Each year thousands of people converge on Gobbler’s Knob to witness the prediction of a
groundhog named Punxsutawney Phil. You can check out the article
“11 Punxsutawney Phil Facts for Groundhog Day” at https://www.mentalfloss.com/article/54821/11punxsutawney-phil-facts-groundhog-day

The star of the movie, Groundhog Day, is Bill Murray. He plays the part of TV weatherman Phil
Connors who is covering Groundhog Day at Gobbler’s Knob in Punxsutawney, PA. But he ends
up having to relive the day over and over and over again. The movie is considered to be one of
the greatest comedies of all time. To view the trailer, go to
https://www.youtube.com/watch?v=GncQtURdcE4&feature=youtu.be.

“Wherever you go, no matter what the weather, always bring your own sunshine.”
—Anthony J. D'Angelo, American author
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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.
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.
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.

CCSS

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.

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.
➤ 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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