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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...
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➤ 	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.
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➤ 	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.

	
the digital files on any non-secure website anywhere on the internet including, but not limited to, sharing
➤ Post
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.
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February 11 Puzzle

Name

Birthday of Thomas Edison, Inventor

W

February 11 of the Mystery Year was the birthday of Thomas Edison,
American inventor. Many of his inventions and improvements on
prior inventions greatly impacted the modern industrialized world.
His most notable patents and achievements include the phonograph
(precursor to the record player), the incandescent light bulb,
establishment of the first electric power station, the kinetograph
(precursor to the movie projector), and the rechargeable battery.
Thomas Edison is considered by many to be America’s greatest
inventor. During his lifetime, he acquired 1,093 patents!

Thomas Edison in his lab

Use this information and the clues to find the Mystery Year. Show your work.

3. There have been many improvements on
Edison’s invention of the phonograph, leading
up to current digital recording devices. The three
popular types of records during the 20th century
!
were the ? RPM, 33" RPM, and 45 RPM
records. (RPM stands for revolutions per minute,
indicating the approximate speed of the record.)

IE

A kilowatt-hour, expressed as kWh, is a
measure, or unit, of energy that is equivalent to
1,000 watts of power for a 1-hour time period.

Example: If a 100-watt light bulb is left on for
10 hours, it consumes 100 ´ 10 = 1,000 watts of
energy, or 1 kWh. (1,000 watts = 1 kWh =
1 unit of energy)

The above missing RPM speed is equal to the
solution for this statement:

EV

1. Thomas’ household energy consumption for the
month of February was 1,500 kWh. What was
his bill for the month of February if the rate per
kWh was $0.125?

I am an integer in the range of 55 < x < 100,
and I am a factor of 468.
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(because 2 + 1 = 3), they were rewarded with sugar water.
The ones digit of his bill is the ones
The bees completed 100 training runs prior to their “test” of 10 runs,
digit of the Mystery Year.
with random colors (blue or yellow) and shapes (squares, diamonds,
The ones digit of the missing speed is the
circles, or triangles) — with some scenarios that were not part
of the digit of the Mystery Year.
hundreds
2. Thomas keeps a spreadsheet of all his
training. Amazingly, the bees were correct close to 70% of the time!
appliances, their wattage, and hours of use to
4. brain
Use this clue as a check on the other clues:
This study highlights a relationship between brain size and
help him budget for his electric bill. He has a
number
power.During the Civil War, Tubman worked for the Union The
Army
as a of patents Edison acquired in his
100-watt flat-screen TV for which he budgets at
lifetime, increased by the number of watts in
cook, nurse, armed scout, and armed spy.
$0.05/day for use. Suppose the rate per kWh is
0.754 kWh, is the Mystery Year.
$0.125. Based on his budget, how many hours
per day can he have his TV on?

The number of hours is the tens digit of
the Mystery Year.
Math History-Mystery Puzzle: February 11

What is the Mystery Year of Thomas
Edison's birthday?
_______

Thousands

_______ _______ _______

Hundreds

Tens

Ones
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Name

Answer Key

February 11 Puzzle

Birthday of Thomas Edison, Inventor

W

February 11 of the Mystery Year was the birthday of Thomas Edison,
American inventor. Many of his inventions and improvements on
prior inventions greatly impacted the modern industrialized world.
His most notable patents and achievements include the phonograph
(precursor to the record player), the incandescent light bulb,
establishment of the first electric power station, the kinetograph
(precursor to the movie projector), and the rechargeable battery.
Thomas Edison is considered by many to be America’s greatest
inventor. During his lifetime, he acquired 1,093 patents!

Thomas Edison in his lab

Use this information and the clues to find the Mystery Year. Show your work.

3. There have been many improvements on
Edison’s invention of the phonograph, leading
up to current digital recording devices. The three
popular types of records during the 20th century
!
were the ? RPM, 33" RPM, and 45 RPM
records. (RPM stands for revolutions per minute,
indicating the approximate speed of the record.)

IE

A kilowatt-hour, expressed as kWh, is a
measure, or unit, of energy that is equivalent to
1,000 watts of power for a 1-hour time period.

Example: If a 100-watt light bulb is left on for
10 hours, it consumes 100 ´ 10 = 1,000 watts of
energy, or 1 kWh. (1,000 watts = 1 kWh =
1 unit of energy)

The above missing RPM speed is equal to the
solution for this statement:

EV

1. Thomas’ household energy consumption for the
month of February was 1,500 kWh. What was
his bill for the month of February if the rate per
kWh was $0.125?
SAMPLE: 1,500 kWh •

$0.125
1 kWh

I am an integer in the range of 55 < x < 100,
and I am a factor of 468.

= $187.50

PR

SAMPLE: The prime factorization of 468 is
(because 2 + 1 = 3), they were rewarded with sugar water. 2 • 2 • 3 • 3 • 13. The only factor of 468 in
the given range is 2 • 3 • 13, or 78.
The ones digit of his bill is the ones
The bees completed 100 training runs prior to their “test” of 10 runs,
digit of the Mystery Year.
with random colors (blue or yellow) and shapes (squares, diamonds,
The ones digit of the missing speed is the
circles, or triangles) — with some scenarios that were not part
of the digit of the Mystery Year.
hundreds
2. Thomas keeps a spreadsheet of all his
training. Amazingly, the bees were correct close to 70% of the time!
appliances, their wattage, and hours of use to
4. brain
Use this clue as a check on the other clues:
This study highlights a relationship between brain size and
help him budget for his electric bill. He has a
number
power.During the Civil War, Tubman worked for the Union The
Army
as a of patents Edison acquired in his
100-watt flat-screen TV for which he budgets at
lifetime, increased by the number of watts in
cook, nurse, armed scout, and armed spy.
$0.05/day for use. Suppose the rate per kWh is
0.754 kWh, is the Mystery Year.
$0.125. Based on his budget, how many hours
SAMPLE: Convert 0.754 kWh to watts by
per day can he have his TV on?
multiplying 0.754 kWh by 1,000:
1,000 • 0.754 kWh = 754 watts. When 1,093 is
SAMPLE: Divide the $0.05 per day by the
increased by 754, the sum is 1,847.
unit rate $0.125 to get 0.4 kWh per day.
Convert kWH to watts. 0.4 kWH • 1000 =
What is the Mystery Year of Thomas
400. Since it is a 100-watt TV, divide 400
Edison's birthday?
by 100 to get the answer, 4 hours.
The number of hours is the tens digit of
the Mystery Year.
Math History-Mystery Puzzle: February 11
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Complete Solutions, Teacher Notes, & Extensions
Birthday of Thomas Edison, Inventor

February 11
Puzzle

Mystery Year: 1847
CCSS: 6.NS.3, 6.RP.3, MP6 (Attend to Precision), 6.NS.4, 6.EE.5.

W

Topics: determining the price for energy consumption based on a rate per kWh, dimensional analysis,
inequalities, divisibility.

Clue 1 Solution To determine Thomas’ electric bill for the month of February, multiply the number of

units of electricity used (kWh) by the unit rate for the cost of the electricity — which is the rate per kWh.
1,500 kWh • $0.125 = $187.50
1 kWh

IE

The ones digit of $187.50 is 7, so the ones digit of the Mystery Year is 7.
Financial Literacy Extension: Have students calculate the energy rate their family is being charged by
taking a recent electric bill and dividing that amount by the number of kWh consumed during the month.
Then, have them compare their rate to the rates charged in other cities in the United States. Ask:
How does your city’s rate compare to the rate in [city]? What factors affect the rate established for a
city?
Students should find this resource to be helpful: https://www.electricchoice.com/electricity-prices-by-state/

EV

Dimensional Analysis Extension: This may be a good opportunity to introduce / review the problem-

solving strategy of using dimensional analysis. Dimensional Analysis (also known as the Factor-Label
Method or the Unit Factor Method) is a method that uses the fact that when an expression is multiplied or
divided by a conversion factor that has a value of 1, the original quantity’s value does not change. This is
especially useful in math and science when we need to convert a quantity with a dimensional unit to a
different unit, such as converting from kilometers to miles.
Example: Suppose you would like to jog 2.5 miles per day, but the track in your gym is measured in
kilometers. How many kilometers should you jog. (Use 1 mile » 1.61 km; 1 km = 1,000 m.)
In the expression below, each conversion factor, 1.61 kilometers and 1,000 meters , has a value of 1.
1 miles

1 kilometer

PR

Also, the numerators and denominators in the conversion factors are arranged so that the units
“miles” and the units “kilometers” can be divided out — leaving just the desired unit, meters.
2.5 miles • 1.61 kilometers • 1,000 meters =
1 miles

1 kilometer

2.5 miles • 1.61 kilometers • 1,000 meters =
1 miles

1 kilometer

2.5 • 1.61 • 1,000, or about 4,025 meters.

Have students solve the following dimensional analysis problems:
A. The average price for a dozen eggs in the U.S. is $1.27. What is the approximate price for one
egg in Euros, if 1 Euro » 1.22 U.S. dollars?
$1.27 U.S.
1 Euro
1 doz eggs
×
×
≈
1 doz eggs
$1.22 U.S.
12 eggs

Math History-Mystery Puzzle: February 11

0.09 Euro
1 egg
©2022 ActiveMath®, Inc.

Color coding is used above to show the three sets of units that are divided out. The resulting
computation is

1.27
1.22 × 12

=

1.27
14.64

» 0.09.

So, the average price for one egg is about 0.09 Euro.
A common error made when solving dimensional analysis problems is setting up the conversion
factors in reciprocal form. For example, if a student ends up with
11.1 eggs
.
1 Euro

1 egg
0.09 Euro

, the ratio simplifies to

While that is not incorrect, it does not answer, “What is the price in Euros for one egg?”

Rather, it answers, “How many eggs can you buy for 1 Euro?”

W

B. Joshua Cheptegei of Monaco set a world record on February 16, 2020 for running a 5-Kilometer
race in 12:51 minutes. What was his pace in miles per hour? Use 1 mile » 1,609 meters. (Note: A
time of 12:51 minutes is NOT 12.51 minutes. Rather, it is 12 and
Joshua’s time, as a decimal, is 12.85 minutes.)

51
60

minutes. Therefore,

5K
1,000 meters
1 mile
60 min
14.51 miles
×
×
×
≈
12.85 min
1K
1,609 meters
1 hr
1 hr

computation is

5 × 1,000 × 60
12.85 × 1,609

IE

Color coding is used above to show the three sets of units that are divided out. The resulting
=

300,000
20,675.65

» 14.51.

So, Joshua Cheptegei’s pace was about 14.51 miles per hour.
For more information on dimensional analysis, check out https://study.com/academy/lesson/what-isdimensional-analysis-definition-examples.html.

EV

Clue 2 Solution By considering all the data provided in this clue, students may proceed with a working

backwards strategy to determine the number of hours that Thomas can have his TV on.
o Given: Thomas has a 100-watt flat-screen TV for which he budgets $0.05/day for use. His
rate is $0.125 per kWh.
o Dividing the $0.05 per day by the unit rate $0.125 per kWh will determine his kWh usage for
his TV:
$0.05 $0.125
$0.05
1 kWh
$0.05
1 kWh
0.04 kWh
÷
=
×
=
×
, or
1 day
1 kWh
1 day
$0.125
$0.125
1 day
1 day
Note that the $ signs “cancel out.”
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So, Thomas budgeted 0.4 kWh per day for his TV.
o Converting the above 0.4 kWh to watts will determine the number of watts he has budged for
his TV: 0.4 kWh • 1,000 watts = 400 watts. (Note that dimensional analysis was used here
1 kWh

where the conversion factor, 1,000 watts , has a value of 1. This is because 1,000 watts is
1 kWh

equivalent to 1 kWh, which is equivalent to 1 unit of energy.)
o His TV is a 100-watt TV, so for every hour of use, his TV uses 100 watts of energy. So, his
TV would use 4 • 100, or 400 watts, if left turned on for 4 hours.
Thus, the tens digit of the Mystery Year is 4.

Math Note: If students struggle with knowing where to start on this multi-step clue, you may want them

to consider the following prompts:
What do you know? What are you trying to figure out? Consider working from what you know to
what you are trying to answer.
Math History-Mystery Puzzle: February 11
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Consider allowing students to work in pairs or teams to afford them support in their thinking and
reasoning through the problem.
Consumer / Financial Literacy Extension: Have students research the energy usage of a home

appliance, such as their TV, microwave, or washing machine. Ask:
Do you have any appliances tagged as energy-efficient? What does this mean?
Have students compare savings by (a) replacing a 100-watt light bulb with a 60-watt light bulb, and/or b)
reducing the use of an electric light source from 6 hours to 4 hours. They will need to know their kWh
rate for this. You may ask them to set up a table to record the savings over a 24-hour period, for a week,
a month, and for a year. From their findings, have students share their thoughts. Ask:

W

Does this comparison make you more aware of the potential savings, and, as a result, will you
alter your habits?
What are some small ways that can lead to big savings that an individual can implement in
his/her own home to be more energy-efficient?

Clue 3 Solution From the given information, the missing RPM is an integer between 55 and 100 and is

IE

also a factor of 468. Students may opt to list the factors of 468 to identify the 2-digit factor that falls
within that range. That strategy, while effective, is not necessarily the most efficient. By applying
the divisibility rules to the number 468, students can narrow the choices quickly, as indicated in the
table below.
Applying the Divisibility Rules to the Number 468
Missing
factor

But is the missing
factor greater than 55,
but less than 100?

2 à Yes; 468 is an even integer.

2 • 234

No

3 à Yes; the sum of the digits is
divisible by 3.

3 • 156

No

4 à Yes; the number formed by the last
2 digits in 468 is divisible by 4.

4 • 117

No

5 à No; 468 does not end in a 5 or 0.

X

X

6 à Yes; because 468 is divisible by
both 2 and 3, it is divisible by 6.

6 • 78

YES!

X
X

X
X

9 • 52

No

EV

Is 468 divisible by:

PR

7 à No
8 à No

9 à Yes; the sum of the digits is
divisible by 9.

The missing speed in the clue is 78 RPM. The digit in the ones place of 78 is 8, so the hundreds digit
of the Mystery Year is 8.
Historical Note: Production of the 78 RPM records began in 1901. The 78 RPM disc was the first type
of record to be produced. Most of them had a diameter that measured 10 inches. For a history on the
evolution of records, check out: https://victrola.com/blogs/articles/difference-between-33-45-and-78-records
Resource Note: The title of the December 3 Math History-Mystery Puzzle is

“RCA Announces New 7-inch inch 45 RPM Record Format.”

Math History-Mystery Puzzle: February 11
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Clue 4 Solution Based on information from the introduction text, Thomas Edison earned 1,093 patents

in his name over his lifetime. Based on information given with the clues, there are 1,000 watts in
1 kWh. (Remind students that the prefix kilo means 1,000.) So, you can convert 0.754 kWh to watts
by multiplying 0.754 kWh by 1,000: 1,000 • 0.754 kWh = 754 watts. When 1,093 is increased by
754, the sum is 1,847. The digits of the Mystery Year determined so far are __ 8 4 7, so the Mystery
Year is confirmed as being 1847.
Historical Notes Thomas Edison (1847–1931) was born in Ohio and raised in the Midwest.

W

Considered an unruly student, he was taken out of school and homeschooled by his mother. She
encouraged him to explore and study a wide range of subjects. He began to study telegraphy and, at
age of 15, began to work as a telegraph operator. This provided him with inspiration for some of his
earliest inventions.

IE

In1869, Edison moved to Newark, NJ, and built his own personal research laboratory to develop his
inventions further. In 1876, Edison established the world’s first industrial research laboratory in
Menlo Park, NJ. It was here that Edison earned the name, “Wizard of Menlo Park,” from his
dedication to technological innovations and improvements of earlier inventions. The light bulb, for
example, contrary to popular belief, was not invented by Edison! However, it was through his
improvements of the early version of the light bulb that he produced the first commercially-feasible
incandescent bulb (1879).
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Edison’s other notable inventions and achievements include the phonograph (sound recorder, 1878),
establishment of a power station (for generating electricity and then carrying it into businesses and
homes, 1880), the kinetograph (precursor to the movie projector, 1891), and the rechargeable battery
(1901). He was also instrumental in establishing a botanical laboratory in Fort Myers, Florida, as well
as a laboratory which housed the world’s first film studio, in West Orange, New Jersey.
For a PBS Video (4:23), “Thomas Edison: Inventor and Entrepreneur,” check out
https://florida.pbslearningmedia.org/resource/americon-vid-thomas-edison/video/

“I find out what the world needs. Then I go ahead and try to invent it.”
“Our greatest weakness lies in giving up. The most certain way to succeed is always to try just one

more time.”

“A genius is often merely a talented person who has done all of his or her homework.”
“Genius is one percent inspiration and ninety-nine percent perspiration.”

PR

“If we did all the things we are capable of, we would literally astound ourselves.”
“The three great essentials to achieve anything worthwhile are, first, hard work; second, stick-toitiveness; third, common sense.”
“It’s obvious that we don’t know one millionth of one percent about anything.”
—Thomas Alva Edison (1847–1931)
Editor’s Notes: Written as a decimal, one millionth of one percent = 0.00000001. Although it is
impossible to learn everything in the world, it is very possible to learn something new every day!
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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.

W

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.

IE

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.
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.

EV

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.

PR

➤ 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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