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Name    

 Golden Gate Bridge Groundbreaking Ceremony 
February 26th of the Mystery Year is the date of the official 
groundbreaking for the construction of the Golden Gate Bridge 
(GGB). The GGB is a suspension bridge, supported by an extensive 
cable system that curves to form a “U-shape.” This offers greater 
support and give than straight (linear) cables. It spans the Golden 
Gate, the 1-mile-wide strait connecting San Francisco and the 
Pacific Ocean. When opened, it was the longest and the tallest 
suspension bridge in the world, with a main span of 4,200 feet. 

 
 

 

 
 

Use the graph below and these clues to find the Mystery Year. Show your work.  

 

 

 

 

 
1.  What is a reasonable length for the cable that 

extends from the top of a tower to the midpoint 
of the bridge’s main span?  

 (1) 2,600 ft (2) 1,600 ft  
 (3) 2,200 ft (4) 3,700 ft 

 
 

 

 
The answer choice, (1, 2, 3, or 4), is the 
ones digit of the Mystery Year.     

2.  The distance from the road deck to the water is 
75 meters. What is the tower’s height above the 
water in feet?   
(1 meter = 3.28084 feet exactly) 

  

 
 
      

The digit in the thousandths place is the 
tens digit of the Mystery Year.   

3.  The length of the main span of the bridge is 
equal to one-half of the entire bridge’s span, less 
290.5 feet. What is the length of the entire span 
of the bridge? 

 

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

4.  Use this clue as a check on the other clues:  
Evaluate this expression to find out the cost, in 
dollars, to build the Golden Gate Bridge: 

[62 + (–1)] • [–5 • (–2)]6 
 
 
The sum of the digits in the Mystery Year 
is equal to twice the sum of the digits in 
the value of the expression.  

 
 

 

February 26 Puzzle 

What is the Mystery Year of the official 
groundbreaking? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

The Golden Gate Bridge 
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February 26 Puzzle 

What is the Mystery Year of the official 
groundbreaking? 

 
 
 _______ _______ _______ _______ 
 Thousands Hundreds Tens Ones 

Answer Key  

SAMPLE: 75 ´ 3.28084, or 246.063 feet 
The height above the water is  246.063 + 
500, or 746.063 ft.  

 

SAMPLE: Half of 4,200 is 2,100. Think of a 
right triangle with legs 2,100 ft and 500. The 
hypotenuse must be more than 2,100 and less 
than the sum, 2,600. The answer is 2,200 ft.  

SAMPLE: !
"
 x – 290.5 = 4,200; x = 8,981 ft 

 1 9 3 3 

The Golden Gate Bridge 

SAMPLE: [36 + (–1)] • [10]6 = 35 • 1,000,000, 
or $35,000,000.  

16 = 2(8) PREVIE
W
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Complete Solutions, Teacher Notes, & Extensions 
Golden Gate Bridge Groundbreaking Ceremony 

February 26 
Puzzle 

Mystery Year: 1933 
CCSS: 7.G.2, MP2 (Reason Abstractly and Quantitatively), 5.MD.1, MP6 (Attend to Precision), 
7.EE.3, 6.EE.1. 
Topics: Estimate the length of the third side of a triangle when given the lengths of the other two 
sides, an Extension for Clue 1 uses the Pythagorean Theorem, perform measurement conversions, set 
up and solve a multi-step equation, evaluate an expression with integers and exponents. 
Note: Before students work on this puzzle, you may want to discuss/review the Triangle 
Inequality Theorem — which may be applied in Clue 1. According to the theorem, the sum of the 
measures any two sides of a triangle must be greater than the measure of the third side. So, for a 
triangle with side measures a, b, and c, a + b > c. Of course, a + c > b, and b + c > a, as well.  
Note that when b is subtracted from each side of b + c > a, the result is c > a – b. Thus, the measure 
of the third side of a triangle must be greater than the difference between the measures of the other 
two sides. Therefore, the third side of a triangle must be between (but not equal to) the sum of the 
other two sides and the difference of the other two sides. 
For a discussion and animated demonstration, you may want to check out the following Math’s Fun 
site: https://www.mathsisfun.com/geometry/triangle-inequality-theorem.html 

  Clue 1 Solution   Although the cable curves, the figure appears to 
present as a triangle as shown at right. In the figure, the length of the 
horizontal leg of the triangle is marked as being 2,100 feet (which is 
half 4,200, the total length of the main span). Applying reasoning 
and/or the Triangle Inequality Theorem, students should conclude 
that the only reasonable measure given for the third side is answer 
choice “(3) 2,200 feet.” So, the ones digit of the Mystery Year is 3. 

Math Note: Shown below are possible explanations for the three incorrect answer foils: 
(1) By adding 500 and 2,100 (half of main span), students would obtain 2,600 feet. However, 

2,600 feet is not less than the sum 500 + 2,100 (which is 2,600). 
(2) By subtracting 500 from 2,100, students would obtain 1,600 feet. But 1,600 feet is not 

less than the difference between 500 and 2,100 feet (which is 1,600 feet). 
(4) The student fails to take half of the main span, and just subtracts the height/leg of 500 

from 4,200, resulting in 3,700 feet. Because the third side of a triangle cannot be greater 
than sum of the measures of the other two sides, 3,700 feet is too large. 

Extension: Engage advanced students (those in 8th grade / Algebra I) in a “Notice & Wonder” 
talk about the graph / diagram of the bridge. Ask:  

The introduction states the cables are not linear but curved. What shape is formed by the 
cables? (parabola)  
What type of equation generates a parabola? (quadratic) 
What information could you find out about the bridge if you were to know the quadratic 
equation for which it represents? (Possible responses: vertex, the minimum point — which is 
the midpoint of the main span. If the left tower is viewed as the y-axis, then the y-intercept of 
the equation would represent the height of the tower.)  

Extension: Have advanced students use the Pythagorean Theorem to find the hypotenuse of the 
right triangle suggested by the diagram. Have them compare their calculated result with the four 

50
0 

ft 
2,100 ft 
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answer choices offered. 
a2 + b2 = c2 Statement of the Pythagorean Theorem 
(500) 2 + (2,100) 2 = c2 Substitute the leg lengths for the variables. 
250,000 + 4,410,000 = c2 Square the numbers on the left side of the equation. 
4,660,000 = c2 Add the numbers on the left side of the equation. 
2,158.7 » c Take the square root of each side of the equation. 

The calculated length of the third side of the triangle, , 2,158.7 ft, is close to answer choice (3). 

  Clue 2 Solution   Students are given that the distance from the road deck to the water is 75 meters. 
When 75 meters is converted to feet, the result is 75 ´ 3.28084, or 246.063 feet. From the 
diagram, students know that the height of the tower to the road deck is 500 feet. So, the total 
height of the tower above the water is 246.063 + 500, or 746.063 feet. The digit in the 
thousandths place is 3, so the digit in the hundreds place is 3. 

  Clue 3 Solution   Students are given that the length of the main span of the bridge is equal to  of 
the entire bridge’s span, less 290.5 feet. Students are also given that the length of the main span 
of the bridge is 4,200 feet. Students may find the length of the entire bridge’s span by solving the 
equation below, where x represents the length of the entire span.  

x – 290.5 = 4,200 Half of the length of the entire span less 290.5 ft is equal to 4,200 ft. 

x – 581 = 8,400 Multiply each side of the equation by 2 to clear the fractions. 
x = 8,981 Add 581 to each side of the equation. 

So, the length of the entire bridge’s span is 8,981 feet. The digit in the hundreds place of 8,981 is 
9, so the hundreds digit of the Mystery Year is 9. 

 Clue 4 Solution   The expression, [62 + (–1)] • [–5 • (–2)]6, may be solved as follows: 

[62 + (–1)] • [–5 • (–2)]6 = 
[36 + (–1)] • [10]6 = Square 6 in the left brackets; multiply –5 and –2 in the right brackets. 

35 • 1,000,000 =  Add 36 and –1 in the left brackets; raise 10 to the 6th power in the right. 

35,000,000 Multiply.  
The value of the expression is 35,000,000, so the cost to build the Golden Gate Bridge, in 
dollars, was $35,000,000. The sum of the digits in that number is 8, and twice 8 is 16. The digits 
determined so far in the Mystery Year is __ 9 3 3. The only reasonable digit for the thousands 
place is 1, so the sum of the digits in the Mystery Year is 16. Because 16 is twice 8, the Mystery 
Year of 1933 is confirmed. 
Math Note: Watch for students who do not follow the order of operations. For example, a 
common error is to raise –2 to the sixth power. Students who do that would obtain a final 
answer of 35 • (–5 • 64) = 35 • (–320), or –11,200. Remind them that they need to first perform 
the operations inside the inner-most grouping symbols — then the outer-most. 

 Historical Notes         x 
Here are some factoids about the Golden Gate Bridge: 
• The bridge is 90 ft wide, its total length is 8,981 ft, and its elevation is 220 ft. The weight of the bridge, 

excluding the concrete anchorages, is 840 million pounds — heavier than the Empire State Building! 

1
2

1
2
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• Construction began on January 5, 1933. This was followed by the official groundbreaking 
ceremony held on February 26, 1933, at nearby Crissy Field (now part of the Golden Gate 
National Recreation Area). The bridge was completed and opened on May 27, 1937. 

• Its architect was Irving Morrow. It was initially designed 
by engineer Joseph Strauss in 1917, later joined by 
engineers Charles Ellis, and Leon Solomon Moisseiff. 

• Before the bridge was built, the only mode of 
transportation between San Francisco and what is now 
Marin County was by ferry. 

• The unique color of the bridge is called international 
orange. The color was selected by architect Morrow 
because it complements the natural surroundings and 
enhances the bridge’s visibility in fog. 

• The cost to build the Golden Gate Bridge was approximately $35 million. It 
is estimated that it would cost around $1.5 billion in today’s dollars to build. 

• The name Golden Gate does not refer to the Bridge’s color. Rather, it is the name of the entrance 
to the San Francisco Bay from the Pacific Ocean, which is called the Golden Gate Strait.  

• In addition to being declared one of the Wonders of the Modern World (by the American Society of 
Civil Engineers), the Golden Gate Bridge has been described as “possibly the most beautiful, certainly 
the most photographed, bridge in the world” (by Frommer’s travel guide). 

• The Golden Gate Bridge was declared an Historical Landmark for the state of California on June 18, 
1978, and for San Francisco on May 21, 1999. 

• Read “When the Golden Gate Bridge Flattened by 7 Feet — and Other Facts About the San Francisco 
Icon”: https://www.history.com/news/golden-gate-bridge-surprising-facts 

Watch “The Golden Gate Bridge for Kids” (3:44):  https://www.youtube.com/embed/WKphjf3VZhA  
Watch a video montage of Tony Bennett singing “I Left My Heart in San Francisco” (2:53): 
https://www.youtube.com/watch?v=9IbTTh8VLWg 

“I left my heart at the Golden Gate in San Francisco.” 
—Tony Bennett (1926–), American singer 

“San Francisco has only one drawback — It is hard to leave.” 
—Rudyard Kipling (1865–1936), English short-story writer 

“The Golden Gate Bridge…offers enduring proof that human beings can alter the planet with 
reverence.” —Kevin Starr (1940–2017), American historian and author of Golden Gate 

Upon completion of building the Golden Gate Bridge in May 1937, Chief Engineer 
Joseph B. Strauss (1870–1938) wrote a poem entitled “The Mighty Task is Done.” 

Check out “120 Best San Francisco Quotes to Inspire Your Trip to Golden Gate City in 2022”:  
https://www.thewanderlustwithin.com/best-san-francisco-quotes-captions/  

Included in the above collection are these humorous lines: 
“Oh how I’ve mist you, Golden Gate Bridge.” 
“I’m going to gate leaving San Francisco.” 
“The suspension is kil*ing me.” 
“I’ve red that the Golden Gate Bridge is nearly two miles long!” 
“Nothing can gold a candle to this bridge” 
“It’s hard to fog-get your first time in San Francisco.” 

Extension: Have students write their own humorous lines about the bridge. And while 
they’re at it, have them write — and have others solve — their own math problems using 
data about the bridge! 

The Golden Gate Bridge, concealed from 
view by fog except for its towers 
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How to Use Math History-Mystery Puzzles
Warm-up Activities for Middle School

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.
➤ 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

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.

 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.

 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.

CCSS
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