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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.

➤	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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➤ Resell your ActiveMath purchase or offer it as a giveaway.
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On May 7 of the Mystery Year, Nazi Germany officially
surrendered to the Allies to end World War II in Europe.
The surrender took effect the next day, so May 8 was declared
Victory in Europe (VE) Day. World War II continued for four
more months until Japan surrendered.

World War II began when Nazi Germany attacked Poland. The
war lasted 6 years, involved 30 countries, and was the deadliest
war in history. During the war, Germany invaded more than
20 countries.

On May 8, the final Nazi concentration camp was liberated. About
11 million people were killed in those camps, with about 6 million
of them being Jews. This included about 1.1 million children.

Los Angeles Examiner, with photo of
General Dwight D. Eisenhower,
Supreme Allied Commander, Europe.

Use these clues to find the Mystery Year when Nazi Germany
officially surrendered to end World War II in Europe.

The numerator of the fraction is the
hundreds digit of the Mystery Year.
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1. At the start of World War II, the population of
the world was about 1.96 billion people. About
3.7% of them perished as a result of the war.
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The hundred-thousands digit of the
number of people who perished during
World War II is the ones digit of the
Mystery Year.

2. Square A has sides 0.3 m long. Square B has
sides 0.6 m long. How many times as great is
the area of Square B than the area of Square A?

The above answer is the tens digit of the
Mystery Year.

3. Use a mental strategy to determine which
fraction below is closest to 1.
5
6

6
7

7
8

8
9
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9
10

4. Use this clue as a check on the other clues:
To determine how many tanks the Germans
were producing, the Allies used mathematics to
discover a pattern in the serial numbers of the
tanks they had captured. Based on the pattern,
the Allies estimated that the Germans were
producing 255 tanks per month.
How many tanks did the Germans produce
from the beginning of July 1940 through the
end of September 1942?

The difference between the above result
and the Mystery Year is 4,940.
What is the Mystery Year when
World War II ended in Europe?
_______

_______

Thousands Hundreds

_______ _______

Tens

Ones

©2022 ActiveMath®, Inc.

Complete Solutions, Teacher Notes, & Extensions
World War II Ends in Europe

May 7
Puzzle

Mystery Year: 1945
CCSS: 6.RP.3.c, 4.MD.3, 6.RP.1, 4.NF.2, MP2 (Reason Abstractly and Quantitatively).
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Topics: find the percent of a number, make a multiplicative comparison of the areas of two squares
based on their side lengths, use mental strategies to compare two fractions.
Clue 1 Solution 3.7% of 1.96 billion = 0.037 ´ 1,960,000,000 = 72,520,000. The digit in the

hundred-thousands place is 5, so the ones digit of the Mystery Year is 5.

Math Note: A common student misconception is to rename 3.7% as 0.37 rather than as 0.037.

Provide students with hundreds grids. Have them shade

3
100

of one grid. Explain that to show

3.7%, they would need to shade more than half of another small square on the grid. Then have
students shade

37
100

of another grid. Ask: Do 0.037 and 0.37 name the same amount? (No). Which

is greater? (0.37). How many times as great is 0.37 than 0.037? How do you know? (10 times as
great because 10 times as many squares are shaded to show 0.37).
Historical Notes: World War II was the deadliest war in human history. Of the approximately
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72.5 million total deaths, between 50 and 56 million of them directly resulted from the war,
while between 19 and 28 million of them were due to war-related famine and diseases. Of the
total number of deaths, between 21 and 25 million were military officers, while civilian deaths
numbered between 50 and 55 million.
Of the 16,112,556 Americans who served in combat in World War II, 405,399 of them died in
combat (about 2.5%). The six countries that experienced the most military and civilian deaths are
listed below. It should be noted that various sources provide different totals.
o Soviet Union (between 20 and 27 million deaths; at least 13.7% of its pre-war population)
o China (between 15 and 20 million deaths in the Second Sino-Japanese War of 1937–1945; at
least 2.9% of its pre-war population)
o Germany (at least 6.9 million deaths; at least 8.3% of its pre-war population)
o Poland (at least 5.9 million deaths; at least 16.9% of its pre-war population. The vast
majority of the deaths were civilians who were victims of crimes against humanity during the
occupations of the Soviet Union and Nazi Germany. It is estimated that the deaths included 3
million ethnic Poles and 3 million Jews.)
o Dutch East Indies, now Indonesia (about 3 million deaths; about 4.3% of its pre-war
population. The country was occupied by the Japanese Empire from March 1942 until after
WWII, in September 1945)
o Japan (between 2.5 and 3.1 million; at least 3.5% of its pre-war population)
Source: “WWII Casualties by Country”: https://www.worldatlas.com/articles/wwii-casualties-by-country.html

For statistics on U.S. casualties in all U.S. wars: “U.S. War Deaths, by the Numbers” with
interactive table: https://www.kqed.org/lowdown/22209/interactive-american-war-deaths-by-the-numbers
Square A with sides 0.3 m long has an area of 0.09 m2. Square B with sides
0.6 m long has an area of 0.36 m2. The area of Square B is 0.36 ÷ 0.09, or 4 times, as large as
Square A. So, the tens digit of the Mystery Year is 4.
Extension: Ask students to prove that doubling the side lengths of a square results in
quadrupling the area.

Clue 2 Solution
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Sample proof: Suppose Square A has side lengths of s unit. Its area is s i s, or s2 square units.
Suppose Square B has side lengths that are twice that much, or 2s. So, its area is (2s) i (2s), or
4s2 square units. Because 4s2 square units is 4 times as great as s2 square units, we can
conclude that doubling the side lengths of a square results in quadrupling its area.
Clue 3 Solution Explain to students the efficiency of using a mental strategy rather than, saying,

complete one whole in the list is

1
10

. So,
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trying to find a common denominator for all of the fractions. The following mental strategy can
be used when each fraction under consideration is one unit fraction away from being one whole.
The fraction with the largest denominator has the smallest pieces. So, because tenths are smaller
than ninths, and ninths are smaller than eighths, and so on, the smallest unit fraction needed to
9
10

is the fraction in the list that is closest to 1. Thus,

9 is the hundreds digit of the Mystery Year.

“A man is like a fraction whose numerator is what he is and whose denominator is what he
thinks of himself. The larger the denominator the smaller the fraction.”
—Leo Tolstoy (1847–1910), Russian author and one of the world’s greatest novelists

Extension: Discuss with students the following mental strategies for comparing two fractions.
Then have them identify and use the mental strategy that would efficiently allow them to
compare the fractions in each pair of fractions that follow the list and descriptions of strategies.
o

Compare each fraction to the benchmark fraction

1
2

:
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When the numerator is greater than half the denominator, the fraction is greater than 1 . So, when
comparing two fractions that are near
because
o

7
13

>

1
,
2

while

5
12

<

1
2

, such as

5
12

and

7
,
13

2

we can mentally conclude that

7
13

>

5
12

1
.
2

Compare numerators when the denominators are the same.

This is generally the easiest comparison to make. Because the size of the parts for each fraction is the
same size, the fraction with the greater numerator is the greater fraction. Example:
5
9

>

5
9

because

7
9

— with all parts being the same size.
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has two more parts under consideration than

7
9

o Compare denominators when the numerators are the same.

Many people do not consider this strategy. This strategy is based on the fact that when the numerators
are the same, the larger the denominator, the smaller the fraction. Example: When comparing
7
9

7
8

and

, it should be noticed that each fraction has the same number of parts under consideration. However,

because ninths are smaller than eighths, each of the seven pieces in

seven pieces in

7
8

. Thus,

7
9

<

7
9

is smaller than each of the

7
.
8

Sometimes you can mentally convert one of the fractions so that it has the same numerator as the
other fraction. When comparing, say,

denominator of

4
11

4
11

and

8
19

, you can multiply both the numerator and

by 2 so that it is renamed as the equivalent fraction

the same numerator, 8, and we can mentally make this comparison:

o

4
11

8
22

. Now, both fractions have

<

8
19

because

8
22

<

8
19

.

Compare the sizes of the unit fractions when each fraction is one unit fraction away
from being one whole.
This strategy is described in the solution for Clue 3.
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Explain which mental strategy you would use to compare the fractions in each pair.
(a)

3
7

3
8

(b)

8
17

5
9

(c)

17
18

18
19

(d)

5
16

10
31

Solutions and sample strategies:
(a) >; Compare denominators when the numerators are the same.
(b) <; Compare to the benchmark fraction

1
.
2
1
19

<

1
18

,

18
19

>

17
18

.
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(c) <; Compare the sizes of the unit fractions. Because
(d) <; Multiply the numerator and denominator of

5
16

by 2. Now the numerators are the same.

Clue 4 Solution There were 27 months from the beginning of July 1940 through the end of

September 1942. At a rate of 255 tanks per month, the allies estimated that Germany produced
255 ´ 27, or 6,885 tanks during those 27 months. The digits of the Mystery Year determined so
far are __ 9 4 5. The only reasonable digit for the thousands place is 1. When 1,945 is subtracted
from 6,885, the difference is 4,940. Thus, the Mystery Year of 1945 is confirmed.
Historical Note: The quote below is from the article, “How Allies Used Math Against German
Tanks” < https://www.wired.com/2010/10/how-the-allies-used-math-against-german-tanks/ >:
Turns out the serial-number methodology was spot on. After the war, internal German data put [its]
Historical Notes.
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production at 256 tanks per month — one more [per month] than the estimate.

Watch: “A Brief Overview of World War II” (3:28): https://www.youtube.com/embed/HUqy-OQvVtI
Watch “World War Two in Real Time,” consists of a large collection of individual videos of
varying lengths documenting the war in a two week-by-week series:
https://www.youtube.com/playlist?list=PLsIk0qF0R1j4OYNKs9wcTNqtYjii0esiz

“Photos: How Russia’s invasion of Ukraine compares to scenes from World War II:
https://nypost.com/2022/03/09/photos-how-russias-invasion-of-ukraine-compares-to-world-war-ii/#1
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“Victory at all costs, victory in spite of all terror, victory however long and hard the road may be; for
without victory there is no survival.
—Winston Churchill (1874–1965), in his first speech on May 13, 1940 as British Prime Minister

“Dec. 7, 1941 — a date which will live in infamy — the United States of America was suddenly and
deliberately attacked by naval and air forces of the Empire of Japan.”
—President Franklin D. Roosevelt (1882–1945), describing the Japanese attack on Pearl Harbor

Eisenhower, upon witnessing the liberated Ohrdruf Concentration Camp on May 12, 1945:
“The visual evidence and the verbal testimony of starvation, cruelty and bestiality were so overpowering
… . In one room, they were piled up 20 or 30 naked men, killed by starvation. I made the visit
deliberately, in order to be in a position to give first-hand evidence of these things if ever, in the future,
there develops a tendency to charge these allegations merely to ‘propaganda.’”
After the visit, Eisenhower ordered every nearby unit not on the front lines to visit Ohrdruf, saying:
“We are told the American soldier does not know what he is fighting for. Now, at least, he will know
what he is fighting against.”
“In preparing for battle I have always found that plans are useless, but planning is indispensable.”
—General Dwight D. Eisenhower (1890–1969),
Supreme Commander of Allied forces in Western Europe during World War II

“Russia treacherously attacked our state in the morning, as Nazi Germany did in [World War II] years.”
—Volodymyr Zelenskyy (1978–), President of Ukraine, upon Russia’s invasion on February 24, 2022
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