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Name    

Birthday of American Marine Biologist, Rachel Carson 
On May 27 of the Mystery Year, Rachel Carson was born. She was 
an American marine biologist and author. In her 1962 book, Silent 
Spring, she warned about the contamination of water, soil, plants, and 
animals due to chemical pesticides — especially DDT. Her book 
sparked a national debate on the issue. The U.S. finally banned DDT 
and some other pesticides 10 years later — but not before Carson was 
vilified by chemical companies and others. 

Carson’s work inspired the creation of the U.S. Environmental 
Protection Agency. President Jimmy Carter posthumously awarded 
her the Presidential Medal of Freedom. 

 
 

Use these clues to find the Mystery Year Rachel Carson was born: 

1. The comeback of the bald eagle — the national 
bird of the U.S. — is credited to the ban of 
DDT in the U.S. In 1963, there were 487 
breeding pairs of bald eagles in the lower 48 
states. In 2020, it is estimated that there were 
14,450 breeding pairs in those states. 
How many times as many breeding pairs 
were there in 2020 than there were in 
1963? 

 

 

 

(a) When rounded to the nearest tenth, 
the digit in the tenths place of that 
number is the ones digit of the 
Mystery Year. 

(b) When rounded to the nearest whole 
number, the digit in the ones place of 
that number is the tens digit of the 
Mystery Year. 
 
 
 
 
 

2. The diameter of a bald eagle’s nest is about 
5 feet.  
Find the area of the circle around the top of the 
nest. Use 3.14 for p. Do not round the area. 
 

 

The digit in the ones place of the area is 
the hundreds digit of the Mystery Year. 

3. Use this clue as a check on the other clues: 
The U.S. EPA (Environmental Protection 
Agency) was established in the year 
represented by the value of the expression 
below. 
Let E = 5, P= 16, and A = 1. Evaluate the 
expression: E3 • P – 30A. 
 

 
The sum of the digits of the answer is the 
sum of the digits in the Mystery Year. 

 
 
 
 

May 27 Puzzle 

What is the Mystery Year when 
Rachel Carson was born? 

 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Rachel Carson 
 
 
 

a 
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Complete Solutions, Teacher Notes, & Extensions 
Birthday of American Marine Biologist, Rachel Carson 

May 27 
 Puzzle 

Mystery Year: 1907 

CCSS: 6.NS.2, 5.NBT.4, MP6 (Attend to Precision), 7.G.4, 6.EE.2.c. 
Topics: divide multi-digit numbers, round decimals, calculate the area of a circle, evaluate an 
algebraic expression with a whole number exponent. 

 Clue 1 Solutions   There were 14,450 ÷ 487, or about 29.671 times as many breeding pairs of the 
bald eagle in 2020 than there were in 1963.  

(a) 29.671 rounded to the nearest tenth is 29.7. The tenths digit of 29.7 is 7, so the ones digit 
of the Mystery Year is 7. 

(b) 29.671 rounded to the nearest whole number is 30. The ones digit of 30 is 0, so the tens 
digit of the Mystery Year is 0. 

Extension: Have students practice rounding decimals to further demonstrate their understanding 
of place value and attending to precision. To add a kinesthetic component to this extension, you 
may consider having the digits from 0 through 9 written on slips of paper and pass out one slip to 
each student. Then, in random order, call on students to come to the front of the classroom and 
arrange themselves in alphabetical order by their first name, facing the rest of the class. Have 
students then say their number on their slip of paper, with a “decimal point” between the 5th and 
6th digits. Ask for a volunteer to read the number being represented by this “human” model. 
Then, have students round the number being modeled to various places. If time allows, try to 
afford another group (or, groups) of students to do likewise so as to provide all an opportunity to 
engage in the active modeling. 
Example: 10 students holding the slips with digits – 0, 8, 1, 5, 9, 2, 6, 4, 7, 5 – go to the front of 
the room and face the rest of the class. They arrange themselves in alphabetical order, left to 
right. They call out their numbers (and you should record the digits on the board as they are 
called out). This is their order: 50897.15624. Note the placement of the decimal point between 
the 5th and 6th digits. Remind students to then place a comma in its appropriate place in the 
whole-number portion. Then ask a volunteer to read the number. (Answer: Fifty thousand eight 
hundred ninety-seven AND fifteen thousand and six hundred twenty-four hundred-thousandths)  
Have students then round this number to the nearest: 
1. Ten-thousandths (50,897.1562) 
2. Hundredths  (50,897.16) 
3. Ones   (50,897) 
4. Tens   (50,900) 
5. Hundreds   (50,900) 
6. Thousands  (51,000)  

 Clue 2 Solution   The formula for the area of a circle is A = p ´ r2 , where r is the radius of the 
circle. Because the radius of a circle is half the diameter, the radius of the circle at the top of a 
bald eagle’s nest is 0.5 ´ 5, or 2.5 feet. Thus, the area of that circle is 3.14 ´ (2.5)2 = 3.14 ´ 6.25, 
or 19.625 square feet. The digit in the ones place of 19.625 is 9, so the hundreds digit of the 
Mystery Year is 9. 
Math Note: Be on the lookout for these two common student errors or misconceptions: (a) 
students replacing r2 with the diameter, erroneously associating squaring a number with doubling 
a number, and (b) students correctly dividing the diameter by two to determine the radius, but 
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then doubling the radius – and ending up with the original diameter – rather than the correct step 
of squaring it. Should either of these errors present, provide students with prompts that guide 
them to reconsider their reasoning.  
Sample prompts:  
What does r2 mean? (The radius is being squared or multiplied with itself.)  
How are the radius of a circle and the diameter of a circle related? (The radius is half of the 
diameter. The diameter is twice the radius.)  
So, if a radius of a circle is 6 inches, what is its diameter? (2 • 6, or 12 inches)  
And, if a diameter of a circle is 10 inches, then its radius is what length? (One-half of 10, or 
5 inches)  
So, if a circle has a diameter of 10 inches, talk through how you would calculate its area. (I 
would first find one-half of the diameter, which is 5 inches in this case, and then I would square 
5, or multiply it with itself. So, 52 = 5 • 5 = 25. I would then multiply that by pi.) 
And  now explain to me (again) how “doubling 5” and “squaring 5” compare. Do they imply the 
same operations? (No, doubling 5 means to multiply 5 by 2, whereas squaring 5 means to 
multiply 5 with 5. Doubling 5 yields 10 and squaring 5 yields 25. Note: There are two exceptions 
to this. When doubling and squaring both 0 and 2, the end results will be the same!) 

 Clue 3 Solution   To evaluate the expression, E3 • P – 30A, first replace each variable with their 
respective given values and then simplify, following order of operations. So, 53 • 16 – 30(1) = 125 • 
16 – 30 = 2,000 – 30 = 1,970. Thus, the U.S. EPA was established in 1970 and the sum of the digits 
in this year is 17. The digits in the Mystery Year determined so far are __ 9 0 7, which means the 
thousands digit must be 1 for the sum of the digits to also be 17, and the Mystery Year 1907 is 
confirmed. 

 Extension.  The following is an abbreviated timeline of Rachel Carson’s connection to our current 
U.S. Fish and Wildlife Service: 

o Rachel Carson began her career in 1936 as an aquatic biologist in the U.S. Bureau of 
Fisheries, and was, in fact, the second woman hired by the Bureau for a full-time 
professional position after outscoring all the other applicants on the civil service exam. 

o As part of a reorganization plan in the Department of the Interior in 1940, the Bureau of 
Fisheries and the Bureau of Biological Survey were consolidated into one agency to be 
renamed as the Fish and Wildlife Service.  

o The U.S. Fish and Wildlife Service manages an extensive network of public lands and 
waters called the national Wildlife Refuge System.  

Have students research any of the protected and managed properties/ecosystems under the U.S. 
Fish and Wildlife Service’s jurisdiction as noted in the By the Numbers list below and create a 
multi-step math task (problem) that relates to at least one of these numbers.  
(Source: https://www.fws.gov/library/collections/public-lands-and-waters) 

By the Numbers  
• 95 million land acres 
• 760 million acres submerged lands and waters 
• 50 states 
• 5 U.S. territories 
• 568 national wildlife refuges 
• 38 wetland management districts 
• 5 marine national monuments 
• 63 refuges with wilderness areas 

PREVIE
W



Math History-Mystery Puzzle: May 27 ©2022 ActiveMath®, Inc. 

You may want students to work in teams, randomly selecting one of these numbers for their team 
task. Students should research the relevance of their number with regard to the mission and goals 
of the Bureau. You may want to provide a list of varied grade-level math standards for students 
to consider, to provide some guidance on math concepts that could apply. (Example: Write and 
solve a 2-step equation whose solution is 95 million.) Have students collaborate on the problem 
and information to share in a team presentation and prepare a poster representing their problem 
and findings. All team posters can be viewed and critiqued by fellow classmates in a gallery 
walk. 

 Historical Notes.  Rachel Carson was perhaps the finest nature writer of the 20th century. She 
vigorously fought those who believed that humans could obtain mastery over nature through the 
use of chemicals. According to “The Life and Legacy of Rachel Carson” 
<http://www.rachelcarson.org/ >, “in Silent Spring Carson asked the hard questions about 
whether and why humans had the right to control nature; to decide who lives or dies, to poison or 
to destroy non-human life. In showing that all biological systems were dynamic and by urging 
the public to question authority, to ask ‘who speaks, and why’? Rachel Carson became a social 
revolutionary, and Silent Spring became the handbook for the future of all life on Earth.” 
Carson’s book, Silent Spring, is credited by many as helping launch the environmental 
movement. The book was designated a National Historic Landmark by the American Chemical 
Society in 2012 for its role in the development of the modern environmental movement. 

For more information on Rachel Carson, check out:  
o Video (2:42): “Rachel Carson Documentary” https://www.youtube.com/watch?v=Lv7gavowt78  
o Article: “The Life and Legacy of Rachel Carson: Rachel Carson’s Biography” 

http://www.rachelcarson.org/Bio.aspx  
o Article: “11 Facts about ‘Silent Spring’ Author Rachel Carson”  

https://www.mentalfloss.com/article/502504/9-facts-about-silent-spring-author-rachel-carson  

“Can anyone believe it is possible to lay down such a barrage of poisons on the surface of the 
earth without making it unfit for all life? They should not be called insecticides but biocides." 

“Those who dwell among the beauties and mysteries of the earth are never alone or weary of life.” 
—Rachel Carson (1907–1964) 
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