Tangent and normals at a point (AA/AI SL 5.4)
Title: The Roadside Assistance - Understanding Tangents and Normals

Concept: Tangents and Normals at a Point on a Curve

Intuition Pump: Think of driving along a curved road where the tangent line represents the
direction of the road at a particular point, guiding your immediate path. The normal line,
perpendicular to this tangent, represents a direction leading directly away from the curve,
like an exit ramp leading off the road.

1. Visual Analogy:

- Driving Path: As you drive along a curvy road, your car is always aligned with the tangent
to the curve at any point - this is the direction you're currently heading. If you were to
continue straight instead of following the curve, you'd move along the tangent line.

- Exit Strategy: The normal line is like deciding to drive directly away from the curve. It's
perpendicular to the tangent and represents the quickest way to leave the road, moving
directly into or out of the curve.

2. Interactive Activity:

- Use a large drawing on the floor or a sandbox where students can trace curves and then
physically lay strings or rulers to represent tangents and normals at various points. This
hands-on approach helps visualize how these lines interact with the curve.

- Provide graphing calculators or dynamic geometry software for students to plot
functions, and manually calculate and draw tangent and normal lines at selected points.
Observing the graphical representations helps solidify their understanding of the concepts.

3. Real-life Example:

- Discuss how these concepts are used in road design and safety. Engineers use the idea of
tangents to design smooth, navigable roads, and the concept of normals can help in
planning things like road signs' placement or emergency exits, ensuring they are set in
optimal positions for visibility and access.

4. Mathematical Connection:
- Explain the derivation:



- For a curve described by y:f(x), the tangent line at a point (a,f(a)) has the slope
given by f '(a) ,the derivative of the function at that point. The equation of the tangent line
can be written as y—f(a)=f"'(a)(x—a)-

- The normal line, being perpendicular, has a slope of —1/f'(q) (assuming f '(a);éo). Its
equation’s y—  (a)=—1/f"(a)(xa).

- Highlight the importance of these lines in calculus and physics, particularly in discussing
instantaneous rates of change and motion dynamics.

Using the "Roadside Assistance" analogy helps students visualize tangents and normals as
practical tools, not just mathematical concepts. This approach brings an intuitive
understanding of how these lines describe motion and directionality in a physical context,
making them relatable and easier to grasp.



