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The Tangent Problem

A tangent line has the same direction as a curve at the point of contact.

Imagine you are walking on a path that has a lot of twists and turns in it. As you walk, you look straight ahead. At any given point on your path, if you were to draw a line through that point and in the direction of your line of site, this would be a tangent line.

The “point of contact” is the point on the curve that you are using as a reference. 

In many calculus applications, we are interested in knowing the equation of the tangent line at a given point of a curve. However, you need either a point and the slope or two points to get the equation. The slope itself requires a second point.

You can estimate the slope of the tangent line by selecting a second point on the curve. Draw a line through this point and you have a secant line. A rough estimate of the slope of the tangent line is the slope of the secant line.

You can make a better estimate of the slope by selecting a point even closer.

By repeating this process, and obtaining better and better estimates of the slope, you will notice that the slope of each successive secant line is approaching a value. The value it is approaching is the true slope of the tangent line.

The Velocity Problem

Velocity (speed) is the distance you travel over a period of time. 

Let’s say you drive from downtown Tucson to downtown Phoenix (about 116 miles) in 2 hours. Your velocity would be 58 mph.

This is actually average velocity. Obviously, you did not travel exactly 58 mph for the entire 2 hours. At each moment of the 2 hours, your velocity could have be anything from 0 mph to 75 mph or more.

Let’s say you want to know what your velocity was at the moment you had been traveling for 1 hour. This is known as instantaneous velocity.

Given a graph of your trip, time (x) vs. distance (y), the point at which you’d been traveling for 1 hour would be your reference point, and you would need to calculate the slope of that tangent line (Δy/Δx=Δd/Δt). You could estimate your instantaneous velocity by the method outlined above.

