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Pythagorean Pirates: A Treasure Hunt with
Right Triangles
Materials Needed:

Beast Academy 5 Practice Book (Chapter 11: Square Roots)
Graph paper (several sheets)
Ruler
Pencil and eraser
Colored pencils or markers
Calculator
~30 small square objects (Starbursts, LEGO bricks, or paper squares work great)
One envelope, labeled "TOP SECRET: The Mystery of the Missing Ladder"

Lesson Overview & Objectives
This lesson transforms the abstract concepts of the Pythagorean Theorem into a hands-on, creative
adventure. Instead of just solving problems on a page, the student will prove the theorem with
candy, solve a practical mystery, and design their own pirate treasure map where the paths are
calculated using the theorem. This lesson focuses on application and creative problem-solving.

Learning Objective 1: The student will be able to explain the Pythagorean Theorem (a² + b²
= c²) by demonstrating a hands-on proof. (Corresponds to 8.G.B.6)
Learning Objective 2: The student will be able to apply the Pythagorean Theorem to find the
unknown side length of a right triangle in a real-world scenario. (Corresponds to 8.G.B.7)
Learning Objective 3: The student will be able to create a coordinate map and use the
Pythagorean Theorem to calculate the diagonal distance between points. (Corresponds to
8.G.B.8)

Lesson Activities

Part 1: Warm-Up & The Candy Proof (15 minutes)

Activity: Proving the Theorem with Starbursts

Goal: To make a² + b² = c² tangible and intuitive.

Review: Briefly open the Beast Academy book to Chapter 11. Review the terms 'legs' and1.
'hypotenuse' of a right triangle. Ask the student: "What makes a triangle a 'right' triangle?"
Set up the Proof: On a piece of paper, have the student draw a right triangle with legs of 32.
units and 4 units. The hypotenuse should be 5 units. (A 3-4-5 triangle is a perfect Pythagorean
Triple).
Build the Squares:3.

Using the Starbursts (or other square items), build a 3x3 square on the 3-unit leg. Ask:
"How many Starbursts did that take?" (9). This represents a².
Build a 4x4 square on the 4-unit leg. Ask: "How many did that take?" (16). This
represents b².
Ask: "According to the theorem, how many Starbursts should fit perfectly in a square on
the hypotenuse?" (9 + 16 = 25).
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Confirm the Proof: Have the student take all the Starbursts from both legs (all 25 of them)4.
and rearrange them to build a perfect 5x5 square on the hypotenuse. It will fit exactly! This
provides a powerful visual and tactile confirmation that a² + b² = c².

Part 2: Guided Application (15 minutes)

Activity: The Mystery of the Missing Ladder

Goal: To apply the theorem to a simple, real-world problem.

Present the Mystery: Hand the student the "TOP SECRET" envelope. Inside, have a small slip1.
of paper that reads: "Detective, we have a puzzle. A cat was stuck on a roof 12 feet high. A
brave firefighter placed the bottom of a ladder 5 feet away from the base of the building. The
ladder reached the cat perfectly. We need to know: exactly how long was that ladder?"
Sketch the Scene: Ask the student to act as the detective and sketch the scene on paper.2.
They should see that the wall, the ground, and the ladder form a right triangle.
Solve the Case: Guide the student to label the legs (a=5, b=12) and use the Pythagorean3.
Theorem to solve for the hypotenuse (c, the ladder).

a² + b² = c²
5² + 12² = c²
25 + 144 = c²
169 = c²
c = √169 = 13

The Reveal: The ladder was exactly 13 feet long! Explain that 5-12-13 is another example of4.
a "Pythagorean Triple," a set of whole numbers that works perfectly in the theorem.

Part 3: Creative Project (30-40 minutes)

Activity: Design a Pythagorean Pirate Map

Goal: To creatively apply the theorem to find distances on a grid, demonstrating mastery of the core
concepts.

The Premise: "You are a pirate captain who has just buried treasure! You need to create a1.
map for your crew, but it must be a puzzle. The paths can't be measured directly; they must be
calculated!"
Map Creation:2.

Give the student a sheet of graph paper. This is their island.
They must design the map with landmarks like "Kraken's Cove," "Dead Man's Tree," and
"Volcano of Doom."
They will mark a "Start" point and a final "X" where the treasure is buried.

The Pythagorean Paths:3.
The student must create at least three "puzzle paths" on the map. A puzzle path is a
straight, diagonal line between two landmarks.
For each path, the instructions on the map will not give the distance. Instead, they will
give the horizontal ("east/west") and vertical ("north/south") distances. For example:
"From Kraken's Cove, sail 9 leagues east and 12 leagues north to reach the Shipwreck
Shallows. How long is the journey as the crow flies?"

Create the Solution Key:4.
On a separate sheet of paper, the student will create the "Captain's Solution Key."
For each of the three puzzle paths, they must draw the right triangle formed by the grid
lines and use the Pythagorean Theorem to calculate the true diagonal distance.

Differentiation and Extension:

Support: If the student is struggling, suggest they use simple Pythagorean Triples for their
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paths (e.g., a 3-4-5 path, a 5-12-13 path) to make the calculations easier.
Challenge: Encourage the student to create a path that results in a non-perfect square root,
requiring them to estimate the answer (e.g., √50 is just over 7). Or, add a 3D element: "To get
the treasure, you must climb the 40-foot Volcano of Doom and then zipline to a point on the
ground 30 feet from its base. How long is the zipline?"

Wrap-Up & Assessment (10 minutes)
The assessment is the successful creation of the treasure map and its solution key. It demonstrates
understanding at a much deeper level than a worksheet.

Show and Tell: Have the student present their pirate map and explain how to solve one of1.
their "puzzle paths" using the Solution Key.
Discussion: Ask closing questions to connect the concept to the real world.2.

"Besides a pirate map, can you think of another time you might need to find a diagonal
distance?" (Examples: Finding the true screen size of a TV, a carpenter making sure a
corner is square, a video game character moving across a map.)
"What was the most challenging part of making your map?"


