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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...

Copyright

➤	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.

© 2022 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

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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➤ 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.

The ActiveMath Team

COVER PHOTO: Public Domain at Wikimedia Commons
(https://commons.wikimedia.org/wiki/File:Stephen_
Hawking.StarChild.jpg)
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January 8: Birthday of Stephen Hawking, Physicist

Mystery Year

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

Hundreds

January 8th Math History-Mystery Puzzles
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January 8: CLUES

January 8th Math History-Mystery Puzzles

Copyright © 2022 by ActiveMath®, Inc. All rights reserved.

January 8: Birthday of Stephen Hawking, Physicist
January 8 of the Mystery Year was the birthday of
Stephen Hawking, British physicist, cosmologist,
and researcher — who wrote about the mysteries of
space, time, and black holes. His book, A Brief History
of Time, was an international best seller because it
was able to explain complex scientific concepts (such
as how the universe started) to the masses.

W

Diagnosed at age 21 with amyotrophic lateral sclerosis
(ALS; also known as Lou Gehrig’s disease), he defied
medical expectations by living more than 50 years
with the condition. Interestingly, Hawking’s birth and
death align with the most important names in science.
He was born on the 300th anniversary of Galileo’s
death (Jan. 8), and he died on Albert Einstein’s
birthday (March 14 — Pi Day).

Stephen Hawking
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For years Hawking was only
able to communicate by using a
cheek muscle with a
computerized voice system.

Use these clues to find the Mystery Year:

1. A black hole is an object in space whose gravity is so strong that even light cannot escape
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from it. The gravity is so strong because matter has been squeezed into a tiny space.
The masses, in solar mass units, of the 7 black holes closest to our sun are listed below.
(A mass of “16” means that the mass of the black hole is 16 times that of our sun!)
A) 16 B) 11 C) 11 D) 5 E) 9 F) 8 G) 12
What is the mean mass, in solar mass units, of the above 7 black holes? Round the
mean mass to the nearest hundredth unit.
The digit in the tenths place of the mass is the ones digit of the Mystery Year.

2. Astronomers measure distances in the solar system in astronomical units (AUs).
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1 AU ≈ 150,000,000 km, the average distance from the sun to Earth.
The mean distance from the sun to Mercury is about 58,000,000 km. Convert that
distance to astronomical units (AUs). Round to the nearest tenth AU.
The digit in the tenths place of the AU is the tens digit of the Mystery Year.

3. The speed of light is about 299,792,459 meters per second. How far, in kilometers,
does light travel per second?
The digit in the ten thousands place is the hundreds digit of the Mystery Year.

4. Use this clue as a check on the other clues:

This expression provides the year when Galileo was born: 412 – 39.
What is the Mystery Year?

Thousands

Hundreds

©ActiveMath®, Inc. 2022
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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.
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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 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.
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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., 2021
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Teacher Notes and Sample Solution Strategies for January 8
January 8: Birthday of Stephen Hawking, Physicist
CCSS: 6.SP.5.c, 6.RP.3.d, 6.EE.1, MP2 (Reason Abstractly and Quantitatively).
Mystery Year: 1942

1. To find the mean, divide the sum of the scores by the number of scores. So, the mean
mass for the 7 black holes is found as follows:
16 + 11 + 11 + 5 + 9 + 8 + 12
72
=
≈ 10.2857 solar mass units
7
7
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Mean =
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When 10.2857 is rounded to the nearest hundredth unit, the result is 10.29. The digit
in the tenths place is 2, so the ones digit of the Mystery Year is 2.
Note: The above calculations show that the mean mass, in solar mass units, of the
7 closest black holes to our sun is about 10. Based on information given in the clue,
10 solar mass units is a mass that is 10 times as great as the mass of our sun!
Historical Notes: The information used in this clue and in the Extension below
comes from the publication Black Hole Math, published by NASA:
https://www.nasa.gov/sites/default/files/atoms/files/black_hole_math.pdf
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A black hole is created when very massive stars explode. It is black because it neither
reflects light nor does its surface emit light A black hole never loses any mass.
Rather, it steadily gains mass over the millennia by consuming interstellar gas, and
even entire stars that end up becoming trapped by its colossal gravity.
The names of the 7 black holes closest to the sun (used in the clue) are:
A) Cygnus X-1, B) SS-433, C) Nova Monocerotes 1975, D) Nova Persi 1992,
E) IL Lupi, F) Nova Vulpeculi 1988, G) V404 Cygni
Extension: The black ball shown here has a
diameter of 9 centimeters. If this were a
black hole, it would have a mass that
is 5 times the mass of Earth! All
of that mass would be inside the
ball!

Most people would agree that the black ball looks harmless. But if this were a black
hole, and if a person were anywhere near it, that person would be instantly killed. In
fact, if a person were closer to it than the distance from New York to San Francisco, a
150-pound person would weigh 3 tons — and would be crushed by his/her own weight!
©ActiveMath®, Inc. 2022
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Have students solve this problem: To stay in an orbit around the above black hole so
that you do not fall in, you would have to be traveling at a specific speed V, in
kilometers per second, that depends on your distance R, in meters from the center of
the black hole, given by this formula:
V=

44,700
R

V=
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Suppose you were orbiting at the distance of R = 6,800,000 meters from the center
of the black hole. (That is the distance the Space Shuttle travels from Earth.) What
would your orbital speed need to be in kilometers per second?
Solution: The square root of 6,800,000 is about 2,608. Replacing the square root of R
with 2,608 in the formula, we have:
44,700
≈ 17.14 kilometers per second
2,608

For comparison purposes, the Space Shuttle travels around Earth at a speed of
about 28,000 kilometers per hour. Because there are 3,600 seconds in an hour,
the space shuttle travels at 28,000 ÷ 3,600, or about 7.8 kilometers per second.
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2. To convert the mean distance Mercury is from the sun to astronomical units, students
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may simply divide the distance by 150,000,000, or solve a proportion.
o Divide the mean distance from the sun to Mercury by the number of kilometers in
1 AU:
58,000,000 ÷ 150,000,000 ≈ 0.387 AU
When 0.387 AU is rounded to the nearest tenth, the result is 0.4 AU. So, the tens digit
of the Mystery Year is 4.
o Solve a proportion, where x is the number of AUs:
58,000,000 km
150,000,000 km
=
x AU
1 AU
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58,000,000 = 150,000,000x
Cross multiply.
x ≈ 0.387
Divide each side of the equation by 150,000,000.
When 0.387 AU is rounded to the nearest tenth, the result is 0.4 AU. So, the tens digit
of the Mystery Year is 4.
Math Note: Ask students to describe a shortcut that they could use to convert a
distance in millions of kilometers to an AU.
Shortcut: Before converting, divide each number by 1,000,000 (to remove the final 6
zeros of each number). Then divide the number of kilometers by 150. For Mercury,
you would divide 58 by 150.
Extension: Have students draw a scale model of the solar system, in AUs, along a
number line. This will show the relative distance of each planet from the sun. Have
them draw the sun on the left, and then space out the planets to the right. If they use a
scale of 1 cm = 1 AU, the scale drawing will fit on a sheet of notebook paper. The
mean distance from the sun (in millions of km) for each planet is provided below.
Mercury 58 Venus 108 Earth 150 Mars 228 Jupiter 778
Saturn 1427 Uranus 2871 Neptune 4497

3. The speed of light is about 299,792,459 meters per second. Because there are 1,000
kilometers in 1 meter, students can divide the speed by 1,000 to convert it to
©ActiveMath®, Inc. 2022

activemath.com

Math History-Mystery Puzzles: January 8

W

kilometers per second: 299,792,459 ÷ 1,000 = 299,792.459. The digit in the
ten-thousands place is 9, so the hundreds digit of the Mystery Year is 9.
Math Note: To convert meters to kilometers, some students have the misconception
that they should multiply by 1,000 (rather than divide by 1,000). Such students will
obtain a speed of 299,792,459,000 kilometers per second, with the digit 5 in the ten
thousands place. Discuss that because kilometer is a larger unit than meter, you will
have fewer of them when you convert from meters to kilometers.
Extension: Ask: How many minutes will it take light to travel 1 astronomical unit
(AU)?
Solution: Divide 150,000,000 km (the length of 1 AU) by 299,792 km/sec (the speed
of light):
150,000,000 km ÷ 299,792 km/sec ≈ 500 sec
Now convert 500 seconds to minutes: 500 sec = 500/60, or about 8.3 min. So, it
takes light just about 8.3 minutes to travel 1 astronomical unit.

4. 412 – 39 = 1681 – 39 = 1642. So, Galileo was born in 1642. According to the
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introduction text, Hawking was born on the 300th anniversary of Galileo’s birth. So,
Hawking was born in 1642 + 300, or 1942. The digits of the Mystery Year that have
been determined are __ 9 4 2, so the Mystery Year checks as being 1942.
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Historical Notes: In 1963, while working on his doctorate at Cambridge University,
Hawking was diagnosed with Lou Gehrig’s disease. Because his condition deteriorated
rapidly, his doctors predicted that he would not survive to complete his degree. However,
Hawking surprised everyone by living more than 50 years with the disease, passing away
on March 14, 2018 (Albert Einstein’s birthday).
Hawking’s book, A Brief History of Time 1988), appeared on the Sunday Times bestseller
list for a record 237 weeks. Other popular books authored by Hawking include Black
Holes and Baby Universes and Other Essays (1993), The Universe in a Nutshell (2001),
On the Shoulders of Giants (2002), and Brief Answers to the Big Questions (2018).
Stephen Hawking received the Presidential Medal of Freedom from President Barack
Obama on August 12, 2009 because of his work as an “agent of change.”
Watch (3:05), “Stephen Hawking's last inspiring message to humanity before he departed
for worlds beyond | Goalcast” from March 15, 2018:
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https://www.youtube.com/watch?v=VYxjumUhji0

“Thirty years ago I was diagnosed with motor neurone disease, and given two
and a half years to live. I have always wondered how they could be so precise
about the half.”

“A theory is a good theory if it satisfies two requirements: it must accurately
describe a large class of observations on the basis of a model that contains
only a few arbitrary elements, and it must make definite predictions about the
results of future observations.”
“My goal is simple. It is complete understanding of the universe, why it is as
it is and why it exists at all.”
—Stephen Hawking (1942–2018)

©ActiveMath®, Inc. 2022
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