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December 9: Birthday of Grace Hopper, Computer@cientist

December 9 of the Mystery Year marks the birthday
of American computer scientist, mathematician,
and United States Navy rear admiral, Grace
Murray Hopper. Hopper was an accomplished
mathematician who began her computing career
while serving in the U.S. Navy Reserves.

Hopper was a pioneer of computer progra
completed perhaps the first compiler, a pro
allows a computer user to use a human-
readable programming language in
code. Her work proved to be inst
development of the computer
COBOL, still in use today.

Rear Admiral
Grace M. Hopper,
United States Navy

Thousands Tens
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December 9 CLUES

B The acronym for the computer programming language known as COBOL sta
for COmmon Business-Oriented Language. What percent of the letters 4
COBOL acronym is composed of consonants?

The digit in the tens place of the percent is the ones digit

B [n lectures to provide a visual to describe a nanosecond, Hoppe
out pieces of wire that were 11.8 inches long — the distance ligh

o What is the length of Hopper’s nanosecond wire, in
nearest whole number. (Reminder: 1 inch = 2.54

The digit in the ones place of the length in ¢ i ns digit
of the Mystery Year.

o A nanosecond is one-billionth of a sec

B Use this clue as a check on the : is work by identifying the
step where an error is m ression.

ebugging was popularized by

(2) 6-2+ Hopper and her colleagues when an actual
(3) 4+ moth was found in computer test relays
@ 1 electronic switches), causing a malfunction.

1, 2, 3, or 4), where an error is made is the thousands
ry Year. The value of the expression is equal to the sum of
stery Year. S

digit of the
the digits in th
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December 9: Birthday of Grace Hopper, Computer Scientist

December 9 of the Mystery Year marks the birthday of
American computer scientist, mathematician, and
United States Navy rear admiral, Grace Murray Hopper.
Hopper was an accomplished mathematician who began her
computing career while serving in the U.S. Navy Reserves.

Hopper was a pioneer of computer programming. She
completed perhaps the first compiler, a program that allows
a computer user to use a human-readable programming
language instead of machine code. Her work proved to be
instrumental in the development of the computer
programming language, COBOL, still in use today.

Use the clues to find the Mystery Year.

®  The acronym for the computer programming lang

mous for passing
t travels in 1 nanosecond.

eters? Round to the
cm exactly.)

centimeters is the tens digit

B |n lectures to provide a visual to describe a n
out pieces of wire that were 11.8 inches long

What is the length of Hop

The term debugging was popularized by
Hopper and her colleagues when an actual
moth was found in computer test relays
(electronic switches), causing a malfunction.

The step number, (1, 2, 3, or 4), where an error is made is the thousands
igit of the Mystery Year. The value of the expression is equal to the sum of

Thousands Hundreds Tens Ones
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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 topi
selected reflect the diverse nature of our society. Students use the clues that follow to det
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 experienc
world: The data needed to solve a problem may not all appear in the same plac

The math content of the warm-ups is based on a spiral review of skills. During t
of the school year, they provide important math review skills drawn from
year progresses, the skills advance to those of Grades 6 and 7 — with
connections related to the contexts of the events. Towards the end g
from Grade 8 are included that can also be handled intuitively by
should be noted that many high-school teachers are using th
students with important skills review in context.

day-to-day mathematical variety. So, while students [ , percent, they
may be solving clues that review fractions or meagure

Each clue produces a digit of the Mystery Ye
in the box to the right of the clue and into the plac
of the first page of the puzzle. The final clue with
determining the correct Mystery Y

ery Year at the bottom
ides a “check” for

Provided with each puzzle are exiensi with Sample Solution Strategies that
include valuable teacher infor ing:
» The specific Com athematical Content that are
addressed in the . ue employs sKills that are not directly addressed by a

Standard for
are cited.

nt, one or more Standards for Mathematical Practice

nal mathematical background for the teacher. This
gal insights that include an analysis of related common student
ervention suggestions.

s that allow advanced students to take the content to the next level.

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.

gugh 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-Middle-
School-manual-7037642
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Teacher Notes and Sample Solution Strategies for December 9

December 9: Birthday of Grace Hopper, American Computer Scientist

CCSS: 6.RP.3.c, 5.NBT.5, 6.RP.2, MP7 (Look for and Make Use of Structure),
5.NBT.2, 6.EE.2.

Mystery Year: 1906

The acronym COBOL has 2 vowels (the 2 Os) and 3 consonants (C, B, an
the ratio of the letters that are consonants to the total number of letters i
3:5. As a decimal, it is 0.6, and as a percent it is 60%. The digit in the ten
the percent is 6, so the ones digit of the Mystery Year is 6.

as following:

What percent of the acronym, COBOL, is comp
What percent of the letters in the alphabet is
(4:26, = 0.1538, or about 15%)

'paper, folded,

and placed in a bowl. What is t. randomly select

all five letters in order: C-O-B-
back in the bowl! once it has been

Solution: The numerators below re y of each letter before each

ber of slips left in the bowl
is problem is an example of probability
inators shrink by 1 with each draw.

0] B Q) L

2
4

1
3 2 1

To find the probability of the five consecutive events of selecting
C-0-B-0-L, think...

‘O,” followed by 1 chance out of 3 for “B,”, followed by 1 chance out of
2 for the second “O,” followed by I chance out of 1 for “L.”:

Probabilityz% wZxlylyl 2 o L

2737271 T 0" e
% =0.1666..., so the probability is about 1.7%.

B Hopper’s nanosecond visual consisting of pieces of wire, were 11.8 inches long each.
To convert that length to centimeters, students could multiply 11.8 inches by 2.54, the

unit rate for number of centimeters in one inch. The product of 11.8 in and 234 em
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29.972 cm. When 29.972 is rounded to the nearest whole number, the result is 30 cm.
The digit in the ones place of 30 cm is 0, so the tens digit of the Mystery Year is 0.

Math Notes: Alternatively, students may opt to set up a proportion to solve this clue,
letting x represent the number of centimeters in 11.8 inches, as indicated below.

xem 254 cm
11.8 in. 1 in.
x=(11.8)*(2.54) Cross multiply.
x=29.972 Multiply on the right side of the equation.
x =30 Round to the nearest whole number.

The digit in the ones place of 30 cm is 0, so the tens digit of the Myste

digit of the Mystery Year is 9.

Math Notes: Consider having struggling stud
10, having them look for patterns (as noted by
table shown below). See scaffolding sugg@sti

Powers of 10

,000,000
one billion)
1,000,000
(one million)
1,000
(one thousand)
100
(one hundred)
10
(ten)

1
(one)

4
10
(one tenth)

10°

106

10

10?

10!

L
100
(one hundredth)

1

1 —_

1,000
(one thousandth)

1
1,000,000

(one millionth)

1 1
_6 Lt =
10 106  10+10+10+10+10+10

1

109 Lg - 1 1,000,000,000
10° 1010+1010+10+10+10+10+10 -

(one billionth)
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You may want to scaffold by providing a few of the equivalent values in the right-
hand column as prompts as needed. Additionally, you may opt to only have students
complete the values for the non-negative exponents for base 10.

If the negative powers are included, first focus attention of the powers of 10 in the
green row. Ask: What do you notice about the exponents? (1 and —1 are opposites.)
Now focus on the blue row. What do you notice about the exponents? (2 and
opposites.) Continue asking about the exponents through the purple row.

Now ask, What do you notice about the relationship of 10" and 17" wh
their standard forms in the green rows? (They are reciprocals!) Ask
question about the other numbers in the like-colored rows. Students s

1

discover the pattern that 10" and oo are reciprocals. As su

billionith are reciprocals.

You may find it beneficial to extend the discussion b
negative powers of 10 in decimal form and look {g
with writing rational numbers in scientific notq

example:

6 _ 1 _ _
o 10 1000000 0.000001 =1.0 x
o 602.1981

— 6100+ 0210+ 21 + 1-%

Expanded
=6+100+ 010+ Notation
*102+ 8103+ 110+
®  In “debugging” thi ubstituting the values -2 for x and
3 for y in the ex step, “(1) 2(3) -2+ 32-1," is, in
fact, the step
“dropping off” i ative integer follows a subtraction sign.

e numbers are not reasonable options for a
ystery Year.

8 ear, students need to complete the evaluation of the
. The steps are shown below, with the error corrected.

3 8+9-1

4) 16

Because the value of the expression is 16 and the sum of the digits in the Mystery
ear is 16, the Mystery Year is confirmed.

Historical Note: In 1947, while working on a Mark II Computer at Harvard
University, Hopper and her colleagues discovered a moth that was stuck in a relay,
causing the operation of the computer to malfunction. Upon extraction, the insect was
affixed to a log sheet with the notation, “First actual case of a bug being found.”
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While neither she nor her colleagues used

the phrase “debugging” in their log U Ll b el

. .. . . D10 | Ondkam sshankcl 5,,17,0 B
entries, the incident is viewed as a J00s_ | MF;( 2 ipe e
historical instance of “debugging” a s W mw”f;"“"’ 7415725055
computer — and Hopper was credited SuEL 03;"/;137:;, P
with popularizing the term in computing. i L gt ¢
It should be noted that the term “bug” for o TR o

a malfunction had been in use in several
fields for decades prior to being applied
to computers. The remains of the moth
can be found taped into the group's
logbook at the Smithsonian

Institution's National Museum of
American History in Washington, D.C.

1S4y

Historical Notes
Below are some of the many accomplishments and achi
U.S. Naval officer, and mathematician of Grace Hopp

o Prior to joining the Navy Reserves at age 34,

(1949) that developed the UNIVAC 1 comt . C was the first known
large-scale electronic computer to be on the i d was more

o Hopper believed that n English was possible. In 1952, she

completed what is ¢ r, a program that allows a computer
user to use a hu
known as the 1 as this work that paved the way for the development of

reference for military personnel when they questioned
took so long. She was careful to tell her audience that

of her nanoseconds actually represented the maximum speed the signals

el in a vacuum, and that signals would travel more slowly through the

At the time of her retirement, Hopper was the oldest active duty commissioned officer in
the United States Navy (79 years, eight months, and five days), and had her retirement
ceremony aboard the oldest commissioned ship in the United States Navy (188 years,
nine months, and 23 days).

n 2013, Google made a Doodle to commemorate the 107th anniversary of Hopper’s

birth. It was an animation depicting Hopper sitting at her computer, using COBOL to
print out her age. At the end of the animation, a moth flies out of the computer! (See

Video (0:40): https://www.youtube.com/embed/aFfIWQ1uxFc )
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o A few more of Hopper’s awards and legacy:
» The U.S. Navy Arleigh Burke-class guided-missile destroyer USS Hopper was
named for her, as was the Cray XE6 "Hopper" supercomputer at NERSC.
» During her lifetime, Hopper was awarded 40 honorary degrees from universities
across the world. A college at Yale University was renamed in her honor.
» In 1991, she received the National Medal of Technology.

» On November 22, 2016, she was posthumously awarded the Presidential Medal
Freedom by President Barack Obama.

» Her legacy was an inspiring factor in the creation of the Grace Hopp
Women in Computing. Held yearly, this conference is designed to bri
and career interests of women in computing to the forefront.

https://www.timeforkids.com/g56/this-is-grace-hopper/

Article: “9 Grace Hopper Quotes to Live By”:
commentary/grace-hopper-quotes

Video (4:13): “60 Minutes: March 3, 1983:
Talk”: https://www.youtube.com/embed/1LR6NPp

this?’ I say, ‘Try it.’
get older and I stir *

“If it's a good idea, go
permission.’.

easier to apologize than it is to get

—Grace Hopper (1906—1992)
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