Approximations using only a few terms of the MacLaurin Series
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Better Models of Sine
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Figure 8.5.1: The order 1, 5, 7, and 9 Taylor polynomials centered at x = 0 for f(x) = sin(x).
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y=f(a)+f'(a)(x—a)

(a,f(a))

: y=f(x)\

FIGURE 1. The line y = f(a) + f'(a)(x - a) tangent to the graph of y = f(x)
at the point (a, f(a)).

Example 1.2
Find the Taylor polynomial of degree three for f(x) = sin x, centered atx = 5% :

Solution:

f(x)=sinx, f(S%)=y2,
f‘(x)zcosx, f'(s%):—%,
f"(x)=-sinx, f"(S%)=-%,
f(x)=—cosx, fm(S%):\/Eé,

The Taylor polynomial of degree three (the cubic that best fits y = sin x near x = 5%) is
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FIGURE 3. The Taylor polynomial 7;(x) for f(x) = sin x, centered at x = 5% 5



