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Lesson Plan: The Pythagorean Detective
Agency
Subject: Mathematics (Pre-Algebra/Geometry)

Grade Level: 8th-9th Grade (Age 14)

Time Allotment: 75-90 minutes

Focus: This lesson moves beyond memorizing the Pythagorean theorem (a² + b² = c²) to focus on
visual understanding, real-world application, and creative problem-solving.

Materials Needed
Graph paper (1-2 sheets)
Pencil and eraser
Ruler
Calculator
Square crackers or tiles (e.g., Cheez-Its, Scrabble tiles - you'll need at least 25)
A flexible measuring tape (like for sewing or construction)
A notepad or "Detective's Log" for the student
Optional: A smartphone for taking pictures during the scavenger hunt

1. Learning Objectives
By the end of this lesson, the student will be able to:

Visually demonstrate why the Pythagorean theorem is true using a hands-on model.
Apply the Pythagorean theorem to accurately calculate the missing side length of a right
triangle in various contexts.
Create and solve a real-world problem that requires the use of the theorem.

2. Alignment with Standards
Common Core Math Standard (CCSS.MATH.CONTENT.8.G.B.7): "Apply the Pythagorean
Theorem to determine unknown side lengths in right triangles in real-world and mathematical
problems in two and three dimensions."

Lesson Activities

Part 1: The Case of the Cracker Squares (15 minutes) - Engagement &
Discovery

Introduction: "Today, you're not just a student; you're a detective. Your first case is to1.
uncover a secret mathematical relationship that people have used for thousands of years to
build everything from pyramids to skyscrapers. Our main clues are these crackers."
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Activity - The Cheez-It Proof:2.
On the graph paper, have the student draw a right triangle with sides measuring 3 units
and 4 units. The hypotenuse (the side opposite the right angle) should connect them.
Ask the student: "We know the lengths of the two shorter sides, called 'legs.' How could
we find the length of the longest side, the 'hypotenuse'?" Let them guess.
Instruct the student to use the crackers to build a square on each of the two legs. The
square on the 3-unit side will be 3x3 (9 crackers). The square on the 4-unit side will be
4x4 (16 crackers).
Ask: "How many crackers did you use in total for the two small squares?" (9 + 16 = 25).
Now, challenge the student: "Take all 25 of those crackers and see if you can build a
perfect square on the hypotenuse." They will be able to build a perfect 5x5 square.
The Reveal: The side length of the new square is 5. So, the hypotenuse is 5 units long.
Guide them to the discovery: The area of the first square (3²=9) plus the area of the
second square (4²=16) equals the area of the square on the hypotenuse (5²=25).

Formalize the Theorem: Introduce the formula a² + b² = c², explaining that 'a' and 'b' are3.
the legs and 'c' is always the hypotenuse. Show how 3² + 4² = 5² fits the formula perfectly.

Part 2: The Pythagorean Scavenger Hunt (25 minutes) - Application

The Mission: "Detective, your next mission is to find right triangles hidden around this house.1.
Your job is to measure the two legs and calculate the length of the hypotenuse. You'll use your
measuring tape, calculator, and Detective's Log."
Tasks (Student chooses at least 3):2.

The Leaning Ladder: Find a book or ladder leaning against a wall. Measure how far the
base is from the wall (a) and how high up the wall it reaches (b). Calculate the length of
the leaning object (c). Then, measure the object to check your accuracy.
The TV Diagonal: Televisions are measured by their diagonal. Measure the height (a)
and width (b) of a TV or computer screen. Calculate the diagonal (c).
The Doorway Diagonal: Can a giant 8-foot-tall painting fit through a standard 7-foot
doorway? Measure the height of the doorway (a) and the width (b). Calculate the
diagonal opening (c) to find the maximum height of an object that could be tilted
through.
The Corner Shortcut: Find a rectangular rug or room. Measure the length (a) and width
(b). If you were to walk diagonally across it, what distance would you travel (c)?

Process: For each item, the student should sketch the triangle in their log, label the sides 'a'3.
and 'b' with their measurements, show the calculation for 'c', and write down the final answer.

Part 3: Design a Solution (30 minutes) - Creativity & Assessment

The Challenge: "Your final case is a design challenge. You need to use the Pythagorean1.
theorem to plan something. You must create a diagram, show all your calculations, and explain
why your design works."
Project Choices (Student picks one):2.

The Zipline: Design a zipline from a treehouse (or the top of a deck) to a point on the
ground. You decide the height of the starting point (a) and how far away the anchor point
is on the ground (b). Calculate the required length of the zipline cable (c).
The Garden Plot: You're creating a perfectly rectangular garden. To make sure the
corners are perfect 90-degree angles, you use a method called "squirting the diagonal."
Plan the dimensions of your garden (length 'a' and width 'b'). Then, calculate the length
of the diagonal (c). Explain how you would use this measurement with string and stakes
to ensure your garden is a perfect rectangle.
The Skateboard Ramp: Design a skateboard ramp. You decide how long you want the
base of the ramp to be (a) and how tall you want it to be (b). Calculate the length of the
slanted riding surface (c).

Assessment Criteria (Mini-Rubric):3.
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Diagram (4 points): Is the diagram clear, labeled, and does it represent the problem?
Calculation (4 points): Is the Pythagorean theorem applied correctly with all steps
shown?
Explanation (2 points): Does the student clearly explain their design and how the
theorem helped them solve the problem?

4. Conclusion & Differentiation

Conclusion (5 minutes)

Exit Ticket: Ask the student to answer this in their Detective's Log: "Besides the examples we
did today, describe one other job or situation where someone might need to use the
Pythagorean Theorem. Why would it be important for them to get it right?" (e.g., an architect,
a video game designer creating a 3D world, a pilot calculating flight paths).
Review: Briefly recap the key idea: a² + b² = c² is for right triangles only, and it connects the
areas of squares on the sides.

Differentiation and Extension

For Support: If the student struggles with the math, allow them to focus on the 3-4-5 triangle
for the scavenger hunt, looking for objects with that ratio. Provide a pre-filled worksheet for the
calculations to scaffold the process.
For Challenge (Extension Activity): Introduce the theorem in 3D. "Imagine a cardboard
box. How would you find the length of the longest possible straight line inside that box (from
one corner to the opposite corner)? It's a two-step Pythagorean problem!" Guide them to first
find the diagonal of the base (c), and then use that diagonal as a new leg (a) with the box's
height (b) to find the final 3D diagonal (c).


