3.11-Linear Approximation and Differentials

Purpose: To understand differentials and linear approximations to a function near a certain point.

ax
Definitions: Given y = f(z), the differenti s an independent quantity (a small change

in x). Then the differential dy is given b}.-

Seemingly Unrelated Topic: Recall graphing ¥ = sin z. What happened as you zoom in on the
point corresponding to z = 0?7 “The 30"-'»\\ of Y=Siak looked Vike its +K"JU~+
line ot x=0o (y:s)

Idea: The tangent line approximates the curve y = f(x) near » = a.

What is the equation of the line tangent to y = f(x) at the point where xz = a?
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Definition: The Linear Approrimation (or Linearization) of f at x = a is

L () =) +F'(d(x-
The Connection:
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Given y = /z, find Ay and dy if r =4 and Ax = dz = 1.
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Use differentials to approximate cos 62°
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Find the linear approximation of f(z) = z at x = 9 and use it to approximate /2.
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C
Thefcircumference around the middle of a sphere is measured to be 40 cm, with a possible error of
+1 cm. Use differentials to estimate the possible error in the volume of the sphere.
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A Better Approximation:

Quodratic Ptr?wxb(’ £ ot x=on
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