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Linear Approximations

When a function is unknown, we can estimate the function near a particular point by using the equation of the tangent line at that point.

We can have points on a curve without knowing the function itself. Anytime data is collected, it can usually be presented as coordinate points.

Example 1, Page 262 – temperature of a baking turkey after a certain number of hours:

	Time
	Temp

	0 hrs
	50˚F

	1 hr
	93˚F

	2 hrs
	129˚F


The formula for the linearization of a function f(x) at some value a is given by:

L(x)=f(a)+f’(a)(x-a)

Here, f(a) is simply the y coordinate that matches with a.

Recall that f’(a) simply means the slope of the tangent line at a. We’ve approximated this in two ways in Chapter 2:

1. Selecting a second point on the curve and calculating the slope of the line between the two points.


2. Sketching the tangent line and estimating a second point it might pass through, then calculating the slope between the two points.

Differentials

We know that the slope of a line is given by Δy/Δx.
We’ve seen the various notations for derivative: dy/dx, f’(x).

Imagine a point (ax, ay) on a curve, and the tangent line through that point.

Select a second point (x, y) on the curve.

Draw the right triangle for the two points, extending the vertical portion so that it touches the tangent line at (tx, ty)

Δy and Δx still mean the same as they always have: then change in the y values (ay-y) and the change in the x values (ax-x). 

dy and dx can be separated as well – they are called the differentials.

The differential in x, dx, is equivalent to Δx.

The differential in y, dy, is the vertical distance to the tangent line – (ay- ty)


