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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.
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➤	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.
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➤ 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 Team

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: Wikimedia (Cover image: https://commons.
wikimedia.org/wiki/File:John_Lennon_Imagine_1971.jpg;
Beatles arrival in NYC 1964: https://commons.wikimedia.
org/wiki/File:The_Beatles_arrive_at_JFK_Airport.
jpg; Obama family portrait by Annie Leibovitz: https://
commons.wikimedia.org/wiki/File:Obama_family_portrait_
in_the_Green_Room.jpg)
COVER DESIGN: Angie Seltzer
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December 8: Last Photo Shoot of John Lennon

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

Thousands
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December 8 CLUES

December 8th Math History-Mystery Puzzles

Copyright © 2021 by ActiveMath®, Inc. All rights reserved.

December 8: Last Photo Shoot of John Lennon
On December 8 of the Mystery Year, Annie Leibovitz,
famed American photographer, took the last
professional photo of John Lennon (of the Beatles),
along with wife, Yoko Ono. Later, on that same day,
a disturbed Beatles fan shot and killed Lennon.

Use these clues to find the Mystery Year:

W

Born on October 9, 1940, John Lennon grew up in
Liverpool, England. A singer, songwriter, and peace
activist, Lennon is best known as the founder and
co-lead vocalist of the famous rock band, the Beatles.
Many of Lennon’s songs, including “Give Peace a
Chance” (1969) and “Imagine” (1971), speak to his
anti-war and pro-peace convictions.

John Lennon

singing “Imagine,” 1971
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¡ The Beatles — John Lennon, Paul McCartney, Ringo Starr, and George Harrison
— produced some of the biggest hits of the 1960s. They still hold the record for the
most U.S. #1 hit singles. That record number is the least common multiple (LCM) of
4 and 10. It is also the greatest common factor (GCF) of 60 and 100.

The digit in the ones place of the number of #1 hit singles for the
Beatles is the ones digit of the Mystery Year.
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¡ The John Lennon Imagine memorial, located in Strawberry Fields in Central
Park, NYC, is a circular mosaic embedded in a path in the park. Its circumference
is 34 feet 3 inches. What is its area in square feet? (Reminder: C = 2pr, and
A = pr 2 . Round calculations to the nearest hudredth. Use 3.14 for p.)

1 less than the tens digit of the area is the tens digit of the Mystery Year.
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¡ Annie Leibovitz gained fame from her work photographing celebrities for Rolling Stone,
Vanity Fair, and Vogue magazines. Her Lennon/Ono photo is considered to be the most
famous cover for Rolling Stone. However, this was not Lennon’s first time on the cover.
Lennon was actually on the very first cover of Rolling Stone as well.

The year of that first cover is the greatest integer that satisfies this inequality:

x < 103 + 32 • 102 + 6 • 10 + 8

The hundreds digit of this year is the hundreds digit of the Mystery Year.

¡ Use this clue as a check on the other clues:
⎛1

1

1

⎞

When John Lennon died, he was ⎜ of of of 320⎟ years old.
⎠
⎝2
2
2
What is the Mystery Year?

Thousands

Hundreds
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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.
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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.
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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.
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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.
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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-MiddleSchool-manual-7037642
© ActiveMath®, Inc., 2021
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Teacher Notes and Sample Solution Strategies for December 8
December 8: Last Photo Shoot of John Lennon
CCSS: 6.NS.4, 7.G.4, 5.NBT.4, MP6 (Attend to Precision), 6.EE.1, 6.EE.5,
5.NF.4a.
Mystery Year: 1980
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¡ One strategy for identifying both the least common multiple (LCM) and greatest
common factor (GCF) of two or more numbers is to list their respective multiples and
factors, and, from those lists, identify the least multiple and the greatest factor in
common. Although the solution to the clue can be identified by either identifying just
LCM or just the GCF, students will gain confirmation of their solution by identifying
both:
o LCM
Multiples of 4: 4, 8, 12, 16, 20, …
Multiples of 10: 10, 20, 30, 40, 50, …
Because 20 is the least multiple in common, 20 is the LCM of 4 and 10.
o GCF
Factors of 60: 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, and 60.
Factors of 100: 1, 2, 4, 5, 10, 20, 25, 50, and 100.
Because 20 is the greatest factor in common, 20 is the GCF of 60 and 100.
The number of #1 singles in the U. S. that the Beatles had was 20. The ones digit of
20 is 0, so the ones digit of the Mystery Year is 0.
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¡ From the given information, the Imagine mosaic memorial has a circumference of
34 feet 3 inches. Students may elect to convert the measurement to one unit, either

feet or inches. Because 3 inches is

1
4

of a foot (or 0.25 foot), the circumference

34 ft. 3 in. is equal to 34.25 ft. Now students are ready to take this information and
substitute it in the circumference formula for C, and solve for r. This is needed to
proceed in calculating the mosaic’s area in the next step.
o

C = 2p r
34.25 = 2(3.14)r
34.25 = 6.28r
6.28r
6.28
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34.25
6.28

o

=

Replace C with the circumference, and p with 3.14.
Multiply.
Divide each side by 6.28 to isolate the variable.

5.4538 » r

Perform the division.

5.45 » r

Round to the nearest hundredth foot.

A = pr2
A = 3.14(5.452 )
Replace r with the radius, determined above, and p with 3.14.
A = 3.14(29.7025)
Square the radius.
A = 93.26585
Multiply.
A » 93.27
Round to the nearest hundredth square foot.
The area of the John Lennon Imagine memorial is approximately 93.27 ft2. The
digit in the tens place of 93.27 is 9. When 1 is subtracted from 9, the result is 8.
So, the tens digit of the Mystery Year is 8.

©ActiveMath®, Inc., 2021

activemath.com

Math History-Mystery Puzzles: December 8

Math Notes: Because the clue calls for the solution to be in square feet, students will
likely convert the circumference to feet rather than to inches to avoid having to
convert again at the end of the process. A common student misconception with
mixed units occurs when converting the number of inches to feet. For this clue,
students may erroneously convert 34 ft 3 in. to 34.3 ft rather than to 34.25 ft. Should
that occur, ask students to read the decimal 34.3. (Thirty-four and three tenths). Then
ask: How does 3 inches compare to 1 foot. (A foot consists of 12 inches, so 3 inches
is

3
,
12

or

1
4

ft, not

3
10

ft.)
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Additionally, if students struggle with knowing where to start, ask: What do we
know? What is “given” information? (We know the circumference of the circular
mosaic, the formulas for circumference and area of a circle, and the value of p.) What
do we need to do first? (Convert the circumference to one unit; then use the
circumference formula.) Why should we start with the circumference formula rather
than with the area formula? (We know the circumference, but not the radius; the area
formula has two unknowns, including the radius.)
If students still struggle, provide them with a simpler example of a multi-step
problem. For example: If the perimeter of a rectangle is 18 in., and its length is 6 in.,
what is its area in square inches? (Students would need to first determine the width
(3 in.) and then multiply the length (6 in.) and width (3 in.) to obtain 18 in2.)
¡ Students need to apply the order of operations to simplify the expression on the right
side of the inequality (that is given in expanded notation). Then they need to interpret
the meaning of the inequality in context with the clue.
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x < 103 + 32 • 102 + 6 • 10 + 8
x < 1,000 + 9 • 100 + 6 • 10 + 8
Simplify the terms with the exponents.
x < 1,000 + 900 + 60 + 8
Multiply.
x < 1,968
Add.
Because x < 1,968, the greatest integer that satisfies this inequality is 1,967. The first
issue of Rolling Stone was published in 1967 (on November 9), with John Lennon on
the cover. The hundreds digit of 1967 is 9, so the hundreds digit of the Mystery Year
is 9.
Math Note: To facilitate students interpreting the inequality in context, you may pose
a similar scenario where the set of integers applies rather than all rational numbers
less than 1,968. For example: Alex has a jar of pennies and he knows he has fewer
than 1,968 in the jar. How many pennies could he have? (multiple answers). What is
the greatest number he could have? (1,967).

¡ There are at least two ways students may find

1
2

of

1
2

of

1
2

of 320:

o Students may interpret of as meaning “multiplication” and write the equivalent
expression,
1
4

•

1
2

1
2

•

1
2

•

1
2

• 320. Multiplying the fractions produces,

= 1 . Then they can compute:
8

1
8

1
2

•

1
2

•

1
2

=

´ 320 = 40. Therefore, Lennon was

40 years old when he died (which was on the same day Annie Leibovitz took his
photo). From information given in the introduction text, Lennon’s birthday was
October 6, 1940. So, 40 years from that date is 1980. The digits determined so far
are __ 9 8 0, so the Mystery Year of 1980 is confirmed.

©ActiveMath®, Inc., 2021
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o Working “backwards,” students may reason that
80, and finally

1
2

of 80 = 40. In finding

1
2

1
2

of 320 = 160, then

1
2

of 160 =

of a number, they may mentally think

about half of the number, or they interpret finding half of a number as dividing the
number by 2.
40 years from Lennon’s birthday of October 6, 1940 is 1980. The digits
determined so far are __ 9 8 0, so the Mystery Year of 1980 is confirmed.

W

Math Note: To amplify that of means “multiply,” display a ruler and ask: How much
is half of a half inch? (one-fourth inch). How much is half of one-four inch? (oneeighth inch). Demonstrate that the same results visualized with the ruler are obtained
when the fractions are multplied.

IE

Historical Notes: John Lennon had one son, Julian (1963), with his first wife, Cynthia
Powell, and a second son, Sean (1975), with his second wife, Yoko Ono. Lennon’s strong
relationship with Ono resulted in his taking a 5-year break from music and devoting fulltime attention to his second son, Sean. Also, Lennon and Ono became vocal anti-war,
pro-peace activists with respect to the Vietnam War (1955–1975).
Many of Lennon’s songs speak to his anti-war and pro-peace convictions, such as these:
“All You Need is Love” (1967), “Give Peace a Chance” (1969), “Happy Xmas (War Is
Over)” (1971), and “Imagine” (1971).
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Lennon’s songwriting partnership with group member, Paul McCartney, is among the
most successful in music history. After the Beatles disbanded in 1970, Lennon continued
to work as a solo artist and with wife, Ono. His last album released, Double Fantasy, was
his best-selling album, earning him and wife, Ono, a Grammy for Album of the Year in
the year following his death.
On December 8, 1980, security guard and disturbed Beatles fan, Mark David Chapman,
had approached Lennon outside his Central Park residence earlier in the day to ask for his
autograph (which Lennon gave him) on his recently-released album, Double Fantasy.
Chapman returned later that same day and shot and killed Lennon as he and Yoko Ono
were re-entering their residence.
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Lennon’s remains were scattered in Central Park, near the area where his memorial was
later established. At Yoko Ono’s request for Lennon’s memorial to be a “living
memorial,” rather than a statue, a small parcel of land, Strawberry Fields, in Central Park
and in close proximity to Lennon’s residence, was dedicated to Lennon on October 9,
1985, on what would have been his 45th birthday. The iconic Imagine mosaic marks the
memorial’s location and is a popular tourist attraction.
For more information on Lennon’s memorial, check out:
https://www.nycgovparks.org/highlights/places-to-go/strawberry-fields and
https://www.nycgovparks.org/parks/central-park/monuments/764.

John Lennon’s accolades and accomplishments include:
• Twenty-five #1 singles on Billboard’s Hot 100 chart
• Ranked 5th greatest singer and 38th greatest artist of all time by Rolling Stone
• Two posthumous inductions into the Rock and Roll Hall of Fame (as a member of the
Beatles, 1988, and as a solo artist, 1994)

©ActiveMath®, Inc., 2021
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Article listing John Lennon’s Top 10 hits, with a video clip of each. (#1 is “Imagine.”
The photo with Lennon at the white piano in the puzzle is from an advertisement for
“Imagine” from Billboard): https://ultimateclassicrock.com/top-10-john-lennon-songs/ )
Video clip (1:10) of Ed Sullivan introducing the Beatles, and their performing a portion
of “Twist and Shout” on their third appearance on The Ed Sullivan Show (2/9/1964),
followed by a clip of the Beatles singing “I Want to Hold Your Hand” (2:36).
https://www.youtube.com/watch?v=JC0MEF6d1eU&feature=youtu.be

Stand by Me [Lennon/Ono] (3:32) https://www.youtube.com/watch?v=YqB8Dm65X18
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John Lennon: Last Interview (2:06) https://www.youtube.com/watch_popup?v=CF2KeaNO-iM
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Annie Leibovitz is an American photographer most well-known for her intimate,
engaging photos of famous personalities. Leibovitz gained notoriety from her time spent
with the magazine, Rolling Stone (1970–1983), photographing celebrities for the cover.
She continued capturing iconic photos with the magazines, Vanity Fair and Vogue.
Among her many famous photos are of the Rolling Stones (band), Kim Kardashian with
Kanye West and daughter, North West, Demi Moore (actress), Fleetwood Mac (band),
Miley Cyrus (singer), the Barack Obama family, Bill Gates, Lady Gaga (singer), and
Serena Williams (tennis pro). Her Lennon/Ono photo (not intended for students)
<https://www.artsy.net/article/artsy-editorial-annie-leibovitz-perfectly-captured-yoko-johnsrelationship> is thought to be Rolling Stone’s most famous cover.
Annie Leibovitz has been named a Living Legend by the U. S. Library of Congress, and
she is the first female to have work featured at Washington’s National Portrait Gallery.

Beatles, arrival in NYC, 1964
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(Left to right: George Harrison, Paul
McCartney, John Lennon, Ringo Starr)

Official Family Portrait of the Obamas,
photo by Annie Leibovitz, 2009

“Lennon was very helpful. What he taught me seems completely obvious: he
expected people to treat each other well.”
“As much as I'm not a journalist, I use journalism. And when you photograph a
relationship, it's quite wonderful to let something unfold in front of you.”
—Annie Leibovitz (1949–), American portrait photographer
“Count your age by friends, not years. Count your life by smiles, not tears.”

“Imagine all the people living life in peace. You may say I'm a dreamer, but I'm
not the only one. I hope someday you'll join us, and the world will be as one.”
—John Lennon (1940–1980)
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