February 16th Puzzle

EW

Math History-Mystery Puzzle

PR
E

VI

Tomb of
King Tutankhamun
Is Opened

by

David B. Spangler and Karen S. Cordell

&
t
in

l
a
it

g
i
D

Pr

Contents

Page 2: Terms of Use, Copyright, & Credits
Page 3: Student Page (1-page puzzle)

Page 4: Student Page with Sample Solutions

Pages 5–8: Complete Solutions & Teacher Notes
Page 9: How to Use Math History-Mystery Puzzles

Digital
Files

Student pages are
also included as
separate files with
answer fields for
ease of use as digital
assignments.

Terms of Use

EW

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.
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➤ 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.
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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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On February 16 of the Mystery Year, archaeologist Howard Carter and his
team entered the sealed burial chamber of an ancient pharaoh of Egypt,
King Tutankhamun (known as King Tut) — who had died about 3,200 years
earlier. It is believed that Tutankhamun was born during 1341 BCE and died
during 1323 BCE. The abbreviation bce means “before the common era” —
(meaning before the year 1).

Tut was only 8 or 9 years old when he ascended to the throne. He reigned for
about 9 years. There were 5,398 items found in the chamber, including his gold
coffin. Eight of the 58 people who witnessed the tomb’s opening died during the
next 12 years. This led to a belief in a “mummy’s curse” for disturbing the tomb.
The belief was unfounded — but spawned movies such as The Mummy’s Curse.

Tutankhamun and his
queen, Ankhesenamun

Use these clues to find the Mystery Year. Show your work.
1. Based on text in the introduction, how many full
years did Tutankhamun live?
(3) either 17 or 18
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(0) 17 (1) 18 (2) 19
(4) either 18 or 19

3. The ancient Egyptians built many large
pyramids. The Great Pyramid of Giza consists of
four congruent triangular lateral faces. and a
square base, with dimensions as shown below.
Find the surface area of this square pyramid
(sum of the areas of the 5 faces).

The correct choice, (0, 1, 2, 3, or 4), is the
ones digit of the Mystery Year.
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The ancient Egyptians knew about the constant
ratio of the diameter to the circumference of a
circle. They used

⎛ 16 ⎞
⎜⎝ 9 ⎟⎠

2

for that ratio. Thousands

of years later, the ratio was named p.

2. A circle has a radius of 0.5 m. How much
greater would the computed circumference of
that circle be if you used the old Egyptian
approximation for p than if you used 3.142?
(C = 2pr or pd, where r and d are the radius and
diameter, respectively.)

The digit in the hundredths place of the
answer, when rounded to hundredths, is
the tens digit of the Mystery Year.

Math History-Mystery Puzzle: February 16

The digit in the hundreds digit of the
surface area is the hundreds digit of the
Mystery Year.
4. Use this clue as a check on the other clues:
The sum of the digits in the number of objects
found in King Tut’s tomb is 100 more than
the sum of the digits in the Mystery Year.

What is the Mystery Year when King
Tut's tomb was opened?
_______

Thousands

_______ _______ _______

Hundreds

Tens

Ones

©2022 ActiveMath®, Inc.

Name

Answer Key
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On February 16 of the Mystery Year, archaeologist Howard Carter and his
team entered the sealed burial chamber of an ancient pharaoh of Egypt,
King Tutankhamun (known as King Tut) — who had died about 3,200 years
earlier. It is believed that Tutankhamun was born during 1341 BCE and died
during 1323 BCE. The abbreviation bce means “before the common era” —
(meaning before the year 1).

Tut was only 8 or 9 years old when he ascended to the throne. He reigned for
about 9 years. There were 5,398 items found in the chamber, including his gold
coffin. Eight of the 58 people who witnessed the tomb’s opening died during the
next 12 years. This led to a belief in a “mummy’s curse” for disturbing the tomb.
The belief was unfounded — but spawned movies such as The Mummy’s Curse.

Tutankhamun and his
queen, Ankhesenamun

Use these clues to find the Mystery Year. Show your work.
1. Based on text in the introduction, how many full
years did Tutankhamun live?
(3) either 17 or 18
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(0) 17 (1) 18 (2) 19
(4) either 18 or 19

3. The ancient Egyptians built many large
pyramids. The Great Pyramid of Giza consists of
four congruent triangular lateral faces. and a
square base, with dimensions as shown below.
Find the surface area of this square pyramid
(sum of the areas of the 5 faces).
SAMPLE: The area of
each triangular face is
0.5 • 232.8 • 188.4, or
21,930 m2. The area of
the square base is
(232.8)2, or 54,196 m2.
So, the surface area =
4(21,930) + 54,196, or
141,916 m2.
The digit in the hundreds digit of the
surface area is the hundreds digit of the
Mystery Year.

SAMPLE: 1341 – 1323 = 18. The months of
his birth and death are not known, so he may
have died before his 18th birthday. So he was
either 17 or 18 in full years.

The correct choice, (0, 1, 2, 3, or 4), is the
ones digit of the Mystery Year.

PR
E

The ancient Egyptians knew about the constant
ratio of the diameter to the circumference of a
circle. They used

⎛ 16 ⎞
⎜⎝ 9 ⎟⎠

2

for that ratio. Thousands

of years later, the ratio was named p.

2. A circle has a radius of 0.5 m. How much
greater would the computed circumference of
that circle be if you used the old Egyptian
approximation for p than if you used 3.142?
(C = 2pr or pd, where r and d are the radius and
diameter, respectively.)
SAMPLE: The diameter is 2(0.5), or 1. The
2
circumference is 1p. 162 = 256 » 3.16 which
81
9
is 0.02 greater 3.14.

The digit in the hundredths place of the
answer, when rounded to hundredths, is
the tens digit of the Mystery Year.
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4. Use this clue as a check on the other clues:
The sum of the digits in the number of objects
found in King Tut’s tomb is 100 more than
the sum of the digits in the Mystery Year.
SAMPLE: 5 + 3 + 9 + 8 = 25; 1 + 9 + 2 + 3 =
15. The square root of 100 is 10.
What is the Mystery Year when King
Tut's tomb was opened?

1

_______

Thousands

9

2

3

Hundreds

Tens

Ones

_______ _______ _______

©2022 ActiveMath®, Inc.

Complete Solutions, Teacher Notes, & Extensions
Tomb of King Tutankhamun Is Opened

February 16
Puzzle

Mystery Year: 1923
CCSS: MP2 (Reason Abstractly and Quantitatively), 7.NS.2.d, 6.EE.1, 7.G.4, 7.G.6, 8.EE.2.
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Topics: compute time using integers, convert a rational number to a decimal, circumference (using
the ancient Egyptian value for pi), surface area of pyramid, square root.
Clue 1 Solution Because the month and day of Tutankhamun’s birth are unknown, we do not

know if he celebrated a birthday in the year 1323 BCE. For example, if he had been born in May
in the year 1341 BCE and died in, say, April in the year 1323 BCE, he would have lived only
17 full years (because he would not have had a birthday in 1323 BCE). On the other hand, had he
been born in May and died in June, he would have celebrated his 18th birthday. Thus, based on
the information that we know about him, he lived either 17 or 18 full years. So, answer choice
“(3) 17 or 18” is correct, and the ones digit of the Mystery Year is 3.

Math Notes: You may need to explain that the reason why the year number when King Tut died
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is “smaller” than the year number when he was born is because these are years prior to the
year 1. Thus, the year numbers “grow smaller” as they approach the year 1. To help students
“visualize” that King Tut lived either 17 or 18 years, encourage them to use their fingers or draw
a number line to “act out” the clue.
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).
Extension: Have students solve this problem:
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Suppose a person was born during May of 39 BCE and died in November of the year 39 CE.
How many full years did the person live? Note: There was no year 0.
Solution: Students may quickly find the sum 39 + 39, and conclude that the person lived
78 full years. However, when students map out the years, they will see that the person
lived 38 full years from 39 BCE to 1 BCE. Then the person lived 1 full year from 1 BCE to
1 CE (not 2 years, because there is no year 0). Finally, the person lived 38 full years from
1 CE to 39 CE. Thus, the person lived 77 full years.

Clue 2 Solution Students are asked to compare the computed circumference of the circle using
⎛ 16 ⎞
⎜⎝ 9 ⎟⎠

2

for p to the result obtained by using 3.142 for p. When

16
9

is converted to a decimal, the

result is 1.778 to the nearest thousandth. When 1.778 is squared the result is 3.161 to the nearest
thousandth. The rest of the clue’s solution could be done mentally. The radius of the circle is
0.5 m, so the diameter is 1 m. Using the formula C = pd, where d = 1, students may observe that
to compare the computed circumferences, they need only compare the two values of p that are
being used. That is because with the ancient Egyptian approximation for p, C » 3.161 • 1 »
3.161 m. With using 3.142 for p, C » 3.142 • 1 » 3.142 m. The difference between 3.161 and
3.142 is 0.019. When rounded to hundredths, the result is 0.02. The digit in the hundredths place
in that difference is 2, so the tens digit of the Mystery Year is 2.
Math History-Mystery Puzzle: February 16
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Another option is to compute

162
92

=

256
81

» 3.1604. When rounded to the nearest thousandth, the

result is 3.160. The rest of the computations are similar to those above.
Multicultural and Math Notes: By definition, pi is the ratio of the circumference of a circle to
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its diameter. Pi is always the same number, no matter the size of the circle. Unlike a number such
as 7.892 that has a finite number of nonzero digits to the right of the decimal point, pi has
infinitely many digits to the right of the decimal point — and they never repeat. So, pi is an
irrational number because it is a decimal that does not terminate or repeat. Other examples of
irrational numbers include 2 , 3, and ϕ (phi, which stands for the golden ratio: ϕ =
1.6180339887…). The golden ratio is a surprise conclusion in the Extension for Clue 3.
Pi is a very “old” number. The Old Testament alludes to a value of 3 for pi in 1 Kings 7:23

(probably suggesting just an estimate). The ancient Babylonians used an approximation of 3 1
8

for pi. In 1706, Welsh mathematician William Jones chose pi (rather than some other Greek
letter) as the letter to represent this ratio because the letter p in Greek stands for “perimeter.”
Resource Note: The March 14 Math History-Mystery Puzzle celebrates Pi Day.

Clue 3 Solution The surface area of a 3-dimensional figure (a polyhedron) is the sum of the areas
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of its faces. The (slant) height of each of the four triangular lateral faces of the Great Pyramid of
Giza (which is a square pyramid) is given as 188.4 m. The length of each side of the square base
is given as 232.8 m. The formula for the area of triangle is 0.5 • bh. So, the area of each
triangular face is 0.5 • 232.8 • 188.4, or 21,929.76 m2. The pyramid is composed of four
congruent triangular lateral faces, so the surface area of those four faces is 4 • 21,929.76, or
87,719.04 m2. The area of the square base is 232.8 • 232.8, or 54,195.84 m2. So, the surface area
of the pyramid is 87,719.04 + 54,195.84, or 141,914.88 m2. The digit in the ones place of
141,914.88 is 9, so the hundreds digit ofd the Mystery Year is 9.
Multicultural Notes: The ancient Egyptian civilization’s success with measurement mathematics
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was unlike anything that had been demonstrated before. In particular, around 3000 BCE, they
invented a standard unit of measurement called the cubit that enabled them to build large
structures with great precision. For example, the length of each side of the square base of the
Great Pyramid of Giza is 440 cubits.
There were cubits of various lengths. The Egyptian royal cubit was the earliest known use of a
standard unit of measurement for length. The cubit was based on the length of the forearm from
the elbow to the tip of the middle finger. Cubit rods were used to measure length. They ranged in
size from about 457 mm to about 531 mm. Two cubic rods were found in the tomb of King
Tutankhamun’s treasurer.
Extension: For students who are familiar
with the Pythagorean Theorem, you may
want to present this more difficult version of
Clue 3. Instead of providing the slant height,
c, of a triangle, and the length of a side of
the square base, provide students with the
height, a, of the pyramid, and half the length
of the square, b, as shown at right.
Advise students that the segment with length
b is perpendicular to a side of the square,
and extends to the center of the square base of the pyramid.
Thus, the length of a side of the square is 2 • b = 2 • 116.4, or 232.8 m.
Math History-Mystery Puzzle: February 16
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To find the area of a triangular lateral face, students may notice that the segment with length c is
not only the slant height of a triangular face, but it is also the hypotenuse of the triangle with
height a and base b. Students may then use the Pythagorean Theorem to solve for c:
a2 + b2 = c2
(148.2)2 + (116.4)2 = c2
21,963.24 + 13,548.96 = 35,512.2
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So, c = 35,512,2 » 188.4 m
Now that students know the height of a triangular face, they are in a position to find the area of a
triangular face: Area = 0.5 • 232.8 • 188.4 m, or 21,929.76 m2. The pyramid is composed of four
congruent triangular faces, so the surface area of the four triangles is 4 • 21,929.76, or
87,719.04 m2. The area of the square base is 232.8 • 232.8, or 54,195.84 m2. So, the surface area
of the pyramid is 87,719.04 + 54,195.94, or 141,914.88 m2. The digit in the hundreds place of
141,914.88 is 9, so the hundreds digit ofd the Mystery Year is 9.
As an interesting sidenote, have students find the following quotient:
(Sum of the areas of the four triangular faces) ÷ (Area of the square base)
87,719.04 ÷ 54,195.84 » 1.6186, the golden ratio! Now have students find the quotient c ÷ b:
188.4 ÷ 116.4 » 1.6186, the golden ratio again!!

Resource Note: The April 15 Math History-Mystery Puzzle on Leonardo da Vinci explores the

golden ratio.
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Historical Notes: The Great Pyramid of Giza, also known as the Khufu Pyramid, is a square
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pyramid built by Egyptian pharaoh Khufu around 2560 BCE over a 27-year period to serve as his
tomb. It is the oldest and largest in the Giza pyramid complex near Cairo, Egypt. It is composed
of about 2.3 million stone blocks, weighing about 6 million tons in total (1 metric ton » 1.1 U.S.
tons). It is the only one of the “Seven Wonders of the Ancient World” still standing. The Great
Pyramid of Giza was the world’s tallest man-made structure for about 3,800 years until the
construction of the Lincoln Cathedral in 1311 CE.
If the stones of this pyramid were cut into cubic blocks that measured 1 foot on a side, there
would be enough cubic blocks, when placed side-by-side, to surround both the coast of Australia
and the borders of the United States! The engineering ability and skill in cutting these stones
from quarries, transporting them to the site, and then erecting them in such symmetrical form is
totally amazing!

The Great Pyramid of Giza,
with people shown along its base
Photo Source: Nina Aldin
https://en.wikipedia.org/wiki/Great_Pyra
mid_of_Giza#/media/File:KheopsPyramid.jpg

Clue 4 Solution According to the introduction text, 5,398 objects were found in King Tut’s tomb.

(There is evidence that additional objects had been stolen from the tomb prior to Carter’s
discovery.) The sum of the digits in 5,398 is 25. Students are told that that sum is 100 greater
than the sum of the digits in the Mystery Year. The square root of 100 is 10. The digits of the
Mystery Year determined so far are __ 9 2 3. According to the introduction text, Carter’s team
Math History-Mystery Puzzle: February 16
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discovered the tomb about 3,200 years after the death of King Tut in 1323 BCE, so 1 is the only
reasonable digit for the thousands digit. The sum of the digits in 1923 is 15 — which is 10 less
than 25. So, the Mystery Year of 1923 is confirmed.
Historical Notes.
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The ancient Egyptian civilization was one of the most powerful civilizations of all time —
lasting more than 3,000 years, from about 3100 BCE until 30 BCE (when it was annexed by the
Roman Empire). Their innovations with mathematics and written language were instrumental to
their success.

Pharaoh is a term used to describe the monarch rulers of ancient Egypt. Throughout their
civilization, there was a succession of about 300 pharaohs — which included women. They were
viewed as gods, so upon death, their bodies were carefully preserved (mummified) — and were
buried in elaborate tombs filled with rich treasures (along with pets, food, and clothing) to
accompany them into the afterlife.
Howard Carter discovered the tomb of Tutankhamun in November 1922. By February 1923, the
objects in the outer chamber had been carefully cleared. The four rooms of the tomb were then
opened. To mark the centenary of the discovery of the tomb, Egypt announced the opening in
2022 of the largest museum in the world — the Grand Egyptian Museum — that is dedicated
to a single civilization. Located on the outskirts of Cairo, overlooking the pyramids of Giza, the
museum holds more than 100,000 artifacts — including all of King Tut’s vast treasures.
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It is not clear why Tutankhamun died at such a young age.
DNA tests and CT scans have revealed that he suffered from
malaria and had a fractured lower leg (which could have
developed into a deadly infection). In addition to his solid
gold coffin, items found in his tomb included his golden face
mask, gold, jewelry, thrones, trumpets, food, wine, and fresh
linen underwear. In the image with the puzzle, Tutankhamun
receives flowers from his queen, Ankhesenamun. That image
is on the lid of a box found in Tut's tomb.

Tutankhamun's golden mask

Photo by Roland Unger in Creative Commons at

https://en.wikipedia.org/wiki/Tutankhamun#/media/File:C
airoEgMuseumTaaMaskMostlyPhotographed.jpg

Multicultural Note: The word mummy is derived from the Arabic “mummiya,” an Arabic word

for bitumen — which is an embalming substance used to preserve bodies.

Read the History article, “This Day in History | February 16: Archaeologist opens tomb of King
Tut”: https://www.history.com/this-day-in-history/archaeologist-opens-tomb-of-king-tut
(The site includes a gallery tour of King Tut’s tomb after a major restoration.)

Read the National Geographic article, “Curse of the Mummy,” and watch the embedded video,
“Ancient Egypt 101” (5:58): https://www.nationalgeographic.com/history/article/curse-of-the-mummy
Watch the official trailer (1:06) of the 1944 movie, The Mummy’s Curse:
https://www.youtube.com/watch_popup?v=P42bdvHQ0_M

“Do what you have to accomplish never give up”
“Live and follow rules don't be like my father Akhenaton”
—King Tutankhamun (about 1341 BCE – 1323 BCE)
Math History-Mystery Puzzle: February 16
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School
OVERVIEW
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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.

CCSS
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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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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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