
Contents
Page 2  
Terms of  Use,  
Copyright, & Credits
Pages 3-5  
Student Pages Designed 
for Digital (Three-Page 
Version)
Pages 6-7  
Student Pages Designed 
for Printing (Two Page 
Version) 
Page 8  
How to Use Math 
History-Mystery Puzzles
Pages 9-14 
Complete Solutions, 
Teacher Notes,  
Extensions, & Historical 
Notes

Hanukkah Puzzle
Math History-Mystery Puzzle

The Story of The Story of 
HanukkahHanukkah

by DaviD b. 
Spangler 

anD Karen S. 
CorDell

Print &
 Digital



Hanukkah 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
IMAGES & BACKGROUND:  
Angela Rose and chenspec from Pixabay
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. December 14th Math History-Mystery Puzzles

Use the clues on the next pages to find the Mystery Year.
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December 14: The Story of Hanukkah 
The story of Hanukkah took place during the Mystery 
Year more than 2,100 years ago. The Mystery Year took 
place before the common era (BCE). Three years prior to 
the Mystery Year, Greek King Antiochus IV, who had 
earlier conquered Judea, desecrated the Jewish Temple 
in Jerusalem and persecuted the Jews, outlawing their 
religion. A revolt, led by Jewish priest Judah Maccabee 
took place, and on December 14 of the Mystery Year the 
revolt drove the king’s forces out of most of Jerusalem. 

As part of the rededication of the Temple, the holy lamp 
was lit. As the story goes, there was only enough oil in 
the Temple to last 1 day. But a “miracle” occurred: The 

 
 
 
 
 
 
 
 
 

 
 
 

lamp remained lit for 8 days until more oil arrived. The Jewish 
holiday of Hanukkah (“dedication”) commemorates those events. 

Hanukkah is observed for 8 nights and days. It is celebrated by 
lighting candles each night on a candelabrum, called a menorah. The 
menorah has 9 branches — one for each of the 8 days of Hanukkah, 
and one that is above or below the others, called the shamash. The 
shamash is used to light the other candles. 

Use these clues to find the Mystery Year:  

1. On the 1st night of Hanukkah, 2 candles are lit: 1 for the shamash and 1 for Day 1.  
On the 2nd night, 3 candles are lit: 1 for the shamash and 2 for Day 2. This pattern 
continues for each night, so on the 8th night, 1 + 8, or 9 candles are lit.  
How many total candles are lit during the 8 nights? 
The ones digit of the total number of candles is the ones digits of the 
Mystery Year.  

2. During Hanukkah, a game is played with a top, called a dreidel 
(shown at right). Each of the four faces of the dreidel contains one of 
these Hebrew letters: נ (Nun), ג (Gimmel), ה (Hay), ש (Shin). Each 
player begins with, say 10 objects (such as chocolate coins). Each 
player puts 1 object into the pot to begin the game. The players then 
take turns spinning the dreidel and doing the following: 

• If a נ (Nun) turns up, the player takes nothing from the pot, and the 
next player spins.  

• If a ג (Gimmel) turns up, the player takes all the objects from the pot. 
Each player  then puts 1 object into the pot to begin a new game. 

• If a ה (Hay) turns up, the player takes half of the objects in the pot.  
• If a ש (Shin) turns up, the player puts 1 object into the pot. 

Suppose the dreidel is spun 24 times. How many times would you expect the 
 ?to turn up (Nun) נ
The expected number is the tens digit of the Mystery Year. 

A Hanukkah 
menorah lit on the 

8th night  
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3. Suppose 6 people play the dreidel game as described in the previous clue.  
The first four spins during the game are: 

 (Hay) ה   ,(Hay) ה   ,(Shin) ש   ,(Hay) ה
How many objects are in the pot in this game right after the fourth spin? 
The number of objects is the hundreds digit of the Mystery Year. 

4. Presents are generally given during Hanukkah (but not necessarily on each of the 8 days). 
Suppose the regular price for a present you want to give is $25. Two stores are selling the 
item, with these special deals: 

Store A: Regular price $25. Take 60% off. Then take another 10% off the first 
discounted price. 

Store B: Regular price $25. Take 10% off. Then take another 60% off the first 
discounted price. 

What is the difference in the final prices for the item between Store A and Store B? 
The ones digit in the difference in prices is the thousands digit of the 
Mystery Year. 

5. Use this clue as a check on the other clues: 
With 22 as the first number in an operation, and  the second number, what is the 

smallest possible answer you can have by applying one of the operations addition, 
subtraction, multiplication, or division?  
The above answer is the sum of the digits in the Mystery Year. 

 
 
 
 
  

1
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

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

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 use 
with math clubs.

 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.

CCSS
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Teacher Notes and Sample Solution Strategies for December 14 
 
December 14: The Story of Hanukkah 

CCSS: MP7 (Look for and Make Use of Structure), 7.SP.6, 7.SP.7, MP6: (Attend 
to Precision), 5.NF.4a, 7.EE.3, 5.NF.7.c. 

Mystery Year: 164 BCE 
Note: The introduction text is designed to be a quick summary describing the story of 
Hanukkah. Sources are provided at the end of these Teacher Notes that provide a 
more complete description.  

1. To find the total number of candles that are lit during the 8 days of Hanukkah, 
students may find the following sum, where the leading 1 in each parentheses 
represents the shamas, and the second addend represents the day number: 

(1 + 1) + (1 + 2) + (1 + 3) + (1 + 4) + (1 + 5) + (1 + 6) + (1 + 7) + (1 + 8) = 
2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 = 44 

The digit in the ones place of 44 is 4, so the ones digit of the Mystery Year is 4. 
Math Notes: In finding the sum of the eight consecutive integers from 2 through 9, 
some students may apply the following pattern: 

 

 
 

2  +  3  + 4  +  5  +  6  +  7  +  8  +  9   
 
 

Students using this method notice that there are four pairs of numbers in the pattern 
that have a sum of 11. Thus, the sum of the eight numbers is 44. 

Extension: Discuss with students this story about mathematician Carl Gauss:  
When Gauss was 7 years old, his teacher asked him to find the sum of the 
counting numbers from 1 through 100. Gauss amazed his teacher by finding the 
sum almost instantly. His method to find the sum is shown below. 
Gauss noticed that there are 50 pairs 
of numbers such as the three shown at 
right. The sum of the numbers in each 
pair is 101. So, the sum of the first 
100 counting numbers is 50 • 101 = 
5,050 (based on 50 pairs of 101 each). 

Ask students to find the sum of the first 500 counting numbers. 
Solution: There will be 250 pairs of numbers, each with a sum of 501. Thus, the sum 

of the counting numbers from 1 to 500 is 250 • 501, or 125,250. 
Resource Note: The context of the April 30 Math History-Mystery Puzzle is Carl 
Gauss, the “Prince of Mathematics.” 
Historical Notes: On December 14, 167 BCE, the troops of King Antiochus IV 
desecrated the Jewish Temple in Jerusalem. Exactly three years later — on  
December 14, 164 BCE — Judah Maccabee and his followers (known as the 

 

11 
11 

 

11 
 11 
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Maccabees) defeated the King’s forces and rededicated the Temple. Note that 
although the number 164 is less than 167, the year 164 BCE took place after the year 
167 BCE because the year 164 BCE is closer to the year 1 than is the year 167 BCE. 
BCE stands for “before the common era.” The abbreviation that is 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). 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 51 CE). However, when AD is used, it appears before the year (as in  
AD 51). In general, the abbreviations CE and AD are only used only when there may be 
confusion with dates prior to year 1. 

2. Each of the four faces on a dreidel has an equally-likely chance for turning up when 
the dreidel is spun. So, each face has a probability of  for turning up. Here are two 

ways to find the expected number of times a נ (Nun) will turn up: 
o Multiply the probability of the outcome by the number of trials 

With a probability of  for a נ (Nun) to turn up, it can be expected that  ´ 24, or 

6 of the trials will result with a נ (Nun) turning up. Thus, the tens digit of the 
Mystery Year is 6. 

o Solve a proportion, where x is the expected number: 
 =  

4x = 24 Cross-multiply. 
x = 6  Divide each side of the equation by 4. 

Because the expected number is 6, the tens digit of the Mystery Year is 6. 
Math Note: The expected number in a probability experiment (also known as expected 
value or prediction) is based on a theoretical probability; hence, it does not necessarily 
indicate what will actually occur. Rather, it indicates what is most likely to occur. 
Extension: Ask the following question: 

Suppose you spin a dreidel 100 times. How many times would expect each of the 
four letters to land up? 
Solution: Each letter has a 25% chance for occurring, so each letter is expected to 

occur 0.25 • 100, or 25 times. 
Now ask students to work in small groups to run a simulation of 100 spins of a 
dreidel and record the results in a table such as the one on the following page. 
Inexpensive dreidels are available online and in many stores.  
After all of the data have been collected, and the data have been shared among the 
groups, lead a discussion where students should conclude that what is expected in a 
probability experiment is not necessarily what will actually happen in an experiment.  
Then combine the data into a table to show the results for the entire class. This should 
demonstrate that through repeated trials, the experimental results will likely approach 
the results that are expected. 

1
4

1
4

1
4

1
4

x
24
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Letter Tallies Frequency 

   (Nun) נ

(Gimmel) ג    

   (Hay) ה

   (Shin) ש

Total  100 

Multicultural Notes: The four letters on the dreidel, נ (Nun), ג (Gimmel), ה (Hay), 
 stand for the Hebrew words, “Nes Gadol Hayah Sham.” The translation for ,(Shin) ש 
those words is, “A great miracle happened there.” The sentence refers to the fact that 
the far-outnumbered Maccabees defeated the troops of King Antiochus IV — who 
were well-armed. The “there” refers to the city of Jerusalem and the legend that after 
the rededication of the Temple in Jerusalem, the holy oil-lamp burned for 8 days 
when there was only enough for it to burn for 1 day. People who are in Jerusalem 
when play the game use a dreidel where the ש (Shin) is replaced with a פ (pe) to 
stand for “here” rather than “there.”  
Oil-based foods, such as fried potato pancakes and jelly doughnuts, are eaten during 
Hanukkah as a symbol of the miracle of the oil. Silver and gold foil-wrapped 
chocolate coins that are eaten and often used in the dreidel game are often referred to 
Hanukkah gelt, meaning “Hanukkah money.” Gelt is the Yiddish word for money. 

3. To solve this clue, students need to attend to precision by carefully reading the 
instructions for playing the dreidel game that are given with the second clue. With  
6 players in the game, the pot begins with 6 objects (1 from each player). The first 
player spins ה (Hay). So, the player takes half of the objects in the pot, leaving 3 in 
the pot. The second player spins ש (Shin). So, the player puts 1 object into the pot, 
increasing the number of objects in the pot to 4. Then there are two successive spins 
of ה (Hay). This results in the number of objects in the pot decreasing from 4 to 2 to 
1. So, after the four spins, there is 1 object in the pot. So, the hundreds digit of the 
Mystery Year is 1. 
Extension: Ask students to develop a way to answer this question: 

What is the probability of spinning נ (Nun) on two consecutive spins? 
Solution: The probability is . Some students may know that to find the 

probability of the two successive independent events is the product  ´  = 

. Others will reason that there are 4 ways for the dreidel to land on the first 

spin, each paired with one of 4 ways for the dreidel to land on the second spin. 
So, there are 16 possible outcomes in all — with only one of them being two 
consecutive Nuns. So, the probability is . Some students may show the  

16 possible outcomes — by making a list (shown on the following page) or by 
making a tree diagram (not shown). They will conclude that in only 1 of the 
16 outcomes Nun comes up both times. 

1
16

1
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1
4

1
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Use the letter N, G, H, S to stand for the letters on a dreidel.  
The ordered pairs signify the results of the first spin  

followed by the results of the second spin. 
(N, N), (N, G), (N, H), (N, S)  (G, G), (G, N), (H, N), (S, N),  
(H, H), (H, N), (H, G), (H, S) (S, S), (S, N), (S, G), (S, H) 

You may want students to run a simulation to find an experimental probability for 
spinning two consecutive Nuns. Have groups of students run 32 trials of two spins each, 
and have them compare their experimental probabilities with the theoretical probability. 
Multicultural Notes: The following source, “Multicultural Games of Chance” by 
Leah P. McCoy of Wake Forest University <https://faculty.sites.wfu.edu/leah-mccoy/wp-
content/uploads/sites/14/2019/11/games19.pdf>, discusses probability games from diverse 
cultures. The games are Mancala (African), Dreidel (Jewish), Toma Todo (Mexican), 
Ashbil: Another Stick Game (Navajo), and Stick Game (Native American). 

4. Prior to having students calculate the final prices, you may want to ask:  
Which store do you think gives you the better price? (See Math Note below.) 

Students are given the two options below for purchasing a present whose original 
price is $25. They are asked to determine the difference in the final prices. 

Store A: Regular price $25. Take 60% off. Then take another 10% off the first 
discounted price. 

Store B: Regular price $25. Take 10% off. Then take another 60% off the first 
discounted price. 

The calculations for Store A are shown below. 
o Method 1: The percents below reflect the what you pay after each percent 

reduction is made. For example, if the discount is 60%, you are paying just  
100% – 60%, or 40%. 

(0.40) • (0.90) • ($25) = 0.36 • $25, or $9. 
After the two discounts, the customer is paying 36% of the original price, or $9. 

o Method 2: Taking 60% off the $25 yields a discount of 0.60 • $25, or $15. Thus, 
the interim price is $25 – $15, or $10. Taking 10% off the $10 price reduces the 
price by $1, so the final price is $9. 

The calculations for Store B are shown below.  
o Method 1: The percents below reflect the what you pay after each percent 

reduction is made. 
(0.90) • (0.40) • ($25) = 0.36 • $25, or $9. 

After the two discounts, the customer is paying 36% of the original price, or $9. 
o Method 2: Taking 10% off the $25 yields a discount of 0.10 • $25, or $2.50. Thus, 

the interim price is $25 – 2.50, or $22.50. Taking 60% off the $22.50 price reduces 
it by 0.60 • $22.50, or $13.50. So, the final price is $22.50 – $13.50, or $9. 

With each store, the final price is $9. Thus, the difference in prices between the two 
stores is $9 – $9, or $0. So, the thousands digit of the Mystery Year is 0. 

Math Note: When students are asked upfront (prior to calculations) which deal is 
better, they often display the misconception that the deal whose first discount is 
greater is the better deal. They believe that first taking off a large discount and then a 
small one is better than first taking off a small discount followed by a large one. Thus, 
many will select Store A as having the better deal. Explain that based on the 
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Commutative Property of Multiplication, that conception is not true. In the above 
clue, clearly (0.40) • (0.90) = (0.90) • (0.40) = 0.36. So, in each case you are paying 
just 36% of the original price. 
Financial Literacy Extension: Pose the following problem: 

What is the final price of a $100 pair of sneakers that is marked down by 70%, 
then by 20%, and then by 10%? Please do not say $0! 
Solution: The percents reflect the what you pay after each percent reduction is 

made: (0.30) • (0.80) • (0.90) • ($100) = 0.216 • $100 = $21.60. 
Ask: 

Does it matter in which order the percent discounts are applied? Explain. 
Solution: No. Based on the Commutative and/or Associative Properties of 

Multiplication, any order or grouping of the factors 0.30, 0.80, and 0.90 
will produce the same product, 0.216. 

Joke 
Although taking discounts of 70%, 20%, and 10% will not reduce the price of the 
sneakers to make it be FREE — you have to admit that paying only 21.6% of the 
original price is still not a sneaky deal! 

5. By inspection, some students may notice that the smallest computation using 
addition, subtraction, multiplication, or division with 22 followed by  is 22 •  = 

11. That should pop out because it involves finding half of 22. Either adding or 
subtracting  with 22 provides a result that is very close to 22. And dividing  

22 by  results in finding how many halves fit into 22 — which is 44. (Point out that 

22 ÷  = 22 • , or 44.) 

The digits of the Mystery Year that have been determine are 0 1 6 4. The sum of those 
digits is 11 — which matches the smallest number that can be computed as discussed 
above. Thus, the Mystery Year of 164 BCE is confirmed. 

Math Notes: A common student misconception is the thinking that “dividing 
always makes smaller.” For this clue, students may obtain the correct answer, 11, by 
making the mistake of thinking that 22 divided by  is equal to 11. Provide fraction 

division problems with context for students to solve. For example:  
Suppose you buy 22 submarine sandwiches, each 12 inches long. Suppose you 
divide each sandwich in half. How many 6-inch submarine sandwiches will you 
have? Write an equation to represent the problem. 

Solution: You will have 44 submarine sandwiches, each 6 in. long: 22 ÷  = 44.  

Ask: How is finding half of 22 different from dividing 22 by ? 

Solution: Finding half of 22 involves cutting 22 in half, which is 11. It can be 
represented by “22 ÷ 2” or by “  • 22.” Dividing 22 by  involves finding 

how many halves fit into 22, which is 44. 
Ask students to write their own multiplication and division word problems involving 
a whole number and a fraction.  
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Historical Notes:  
o The Gregorian calendar, which is used in the United States and in most of the word, 

is based on the annual cycles of the sun. The dates when Hanukkah is observed varies 
from year to year because its observance is based on the Hebrew calendar, which is 
based on the monthly cycles of the moon. Hanukkah begins on the 25th day of the 
Hebrew month of Kislev — which may occur any time from late November to late 
December in the Gregorian calendar. 

o Hanukkah is also known as the “Festival of Lights.” 
o Due to transliteration from the Hebrew, there are various ways to spell the name of 

the holiday. The most common spelling is Hanukkah, followed by Chanukah. 
 
Watch “What Is Hanukkah?” (3:55): https://www.youtube.com/embed/iVt4aMMxnQ4 
Watch Theodore Bikel sing “Chanukah, Oh Chanukah!” (3:33): 
https://www.youtube.com/watch?v=KxH0xF84h_0 

Watch Carol Boyd Leon sing “Happy Hanukkah” (3:44) 
https://www.youtube.com/watch_popup?v=KeRHsq4XhpU 

Watch Adam Sandler sing “The Hanukkah Song” on “Weekend Update” on Saturday 
Night Live  (4:17): https://www.youtube.com/watch_popup?v=KX5Z-HpHH9g 

 
“As long as Hanukkah is studied and remembered, Jews will not surrender to 
the night. The proper response, as Hanukkah teaches, is not to curse the 
darkness but to light a candle.” 

—Irving Greenberg (1933–), American scholar, author, and rabbi 

“A candle loses nothing by lighting another candle.” 
—Father James Keller (1900–1977), Roman Catholic priest 

“This is the season when people of all faiths and cultures are pushing back 
against the planetary darkness. We string bulbs, ignite bonfires, and light 
candles. And we sing.” 

—Anita Diamant (1951–), American author of fiction and non-fiction 
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