Trigonometry Lesson Plan: SOH CAH TOA & Real-World Height Measurement / Lesson Planner / LearningCorner.co

Trigonometry in Action: The Shadow-
Catcher’s Guide

Lesson Overview

In this lesson, learners will transition from "just doing math" to using trigonometry as a superpower for
measuring the unreachable. We will master the SOH CAH TOA ratios and apply them to solve a real-
world mystery: measuring the height of a tall object without ever leaving the ground.

Materials Needed

¢ Scientific calculator (or a calculator app with sin, cos, tan functions)

¢ Tape measure or long ruler

A protractor (or a smartphone with a "Level" or "Inclinometer" app)
Paper and pencil

Access to a tall object outside (a tree, a flagpole, or the side of a house)

Learning Objectives

By the end of this lesson, you will be able to:

¢ |dentify and apply the correct trigonometric ratio (Sine, Cosine, or Tangent) to find missing parts
of a right triangle.

¢ Model a real-life scenario using a right triangle diagram.

¢ Calculate the height of a tall object using the Angle of Elevation and distance.

Success Criteria

¢ | can label the Hypotenuse, Opposite, and Adjacent sides relative to a given angle.
¢ | can choose the correct ratio based on the "SOH CAH TOA" mnemonic.
¢ | can solve for an unknown side with at least 90% accuracy.

1. Introduction: The Skyscraper Mystery (10 Minutes)

The Hook: Imagine you are an architect tasked with installing a new 5G antenna on top of a building,
but the original blueprints are lost. You can't climb to the top with a tape measure. How do you find the
height?

The Secret: Right triangles are everywhere. If you know just one side and one angle, you can unlock
every other measurement of that triangle. This isn't just school work; it's how GPS works, how video
game engines render 3D space, and how NASA lands rovers on Mars.

February 12, 2026 - Page 1 of 3



Trigonometry Lesson Plan: SOH CAH TOA & Real-World Height Measurement / Lesson Planner / LearningCorner.co

2. "l Do": Mastering the Language (15 Minutes)

Before we build, we need our toolkit. In any right triangle, the sides are named based on where you are
"standing" (the reference angle, 0).

¢ Hypotenuse (H): The longest side, across from the 90° angle.
¢ Opposite (0): The side directly across from your reference angle.
¢ Adjacent (A): The side next to your reference angle (that isn't the hypotenuse).

The Golden Rule: SOH CAH TOA

¢ Sine (8) = Opposite / Hypotenuse
e Cosine (8) = Adjacent / Hypotenuse
¢ Tangent (8) = Opposite / Adjacent

Example: If a 10ft ladder leans against a wall at a 60° angle with the ground, how high does it reach?
1. 1 know the Hypotenuse (10).

2. 1 want the Opposite side (height).

3. O and H means | use Sine.

4. sin(60°) = height / 10. Solve: 10 * sin(60°) = 8.66ft.

3. "We Do": The Ramping Challenge (15 Minutes)

Let's try one together. Imagine we are building a skateboard ramp. We want the ramp to be 5 meters
long (the slope) and it must have an angle of 20° with the ground.

1. Draw it: Draw a right triangle. Label the slant as 5m and the bottom angle as 20°.

2. Identify: If we want to find the height of the ramp, which side is that? (Answer: Opposite). What
do we know? (Answer: Hypotenuse).

3. Select: Which ratio uses O and H? (Answer: Sine).

4. Calculate: Set up the equation: sin(20°) = height /5.

5. Check: Use your calculator. 5 * sin(20°) = ? (Target answer: ~1.71 meters).

4. "You Do": The Shadow Hunter Lab (30 Minutes)

Activity: Go outside and find a tall, vertical object (a tree, a pole, or your house).

1. Measure the Shadow: Use your tape measure to find the distance from the base of the object to
the tip of its shadow. This is your Adjacent side.

2. Find the Angle: Use a protractor or an inclinometer app. Standing at the tip of the shadow, aim
at the top of the object to find the Angle of Elevation.

3. Model: Draw the triangle on your paper. Label the angle and the Adjacent side.

4. Solve: Since you have the Adjacent side and want the Opposite side (height), use Tangent.
tan(angle) = Height / Shadow Length
Height = Shadow Length * tan(angle)

5. Reflect: Does the answer seem realistic? Why or why not? (Consider if the ground was sloped).
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5. Assessment & Feedback

Formative Assessment (Quick Check): If you are looking for the Hypotenuse and you only have the
Adjacent side, which ratio should you use? (Answer: Cosine).

Summative Assessment: Submit your "Shadow Hunter" drawing with all calculations clearly labeled.
To get full marks, you must show:

¢ A labeled diagram of your real-world object.
¢ The correct trigonometric formula.
¢ Step-by-step algebraic steps to find the height.

6. Conclusion: The Power of Ratios (5 Minutes)

Summary: Today, we learned that trigonometry isn't just about triangles on paper; it's a tool for
measuring the world. We used SOH CAH TOA to turn simple shadows and angles into precise
measurements of height.

Final Thought: Next time you see a massive bridge or a skyscraper, remember that an engineer used
these exact same three ratios to make sure it was safe and accurate.

Differentiation & Adaptations

¢ For Struggling Learners: Provide a "SOH CAH TOA" triangle cheat sheet that shows the
algebraic variations (e.g., O = H * sinB). Focus only on Tangent for the outdoor activity.

¢ For Advanced Learners: Calculate the "Error Margin." If your angle measurement was off by just
2 degrees, how much would that change the calculated height of the tree?

¢ Context Adaptability: In a classroom, students can work in pairs (The Surveyor and The
Recorder). In a training context, apply this to calculating the slope of a roof or the grade of a road.
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