9-3 day 1 BC Calc (3_6_15-3-11_15).notebook March 11, 2015

9-3 day 1 Taylor’s Theorem

Learning Objectives:

| can use a Taylor polynomial to approximate the value of a
function at a given point.

| can use the Lagrange error bound to determine the error
associated with using a Taylor (or MaclLaurin) polynomial to
make an approximation.
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Ex1. Given the function f(x)=cos(x)

a.) Find the 4t degree Taylor polynomial for f(x)
centered at x=0.

b.) Use this 4t degree Taylor polynomial to
approximate f(1/2)

c.) Find the error associated with using a 4t
degree Taylor polynomial to approximate f(1/2).
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Ex2.

a.) Write the terms for the Taylor series for f(x)=In(x)
centered at x=1.

b.) Use the 3 degree Taylor Polynomial to approximate the
value of f(3/2)

b.) Determine the error associated with making this
approximation.

c.) Find the exact error.
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Ex3. Given the function f(x)=¢"

a.) Find the 3 degree Taylor polynomial for f(x)
centered at x=0.

b.) Use this 3 degree Taylor polynomial to
approximate f(1/2)

c.) Find the error associated with using a 3
degree Taylor polynomial to approximate f(1/2).
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Our next goal is to study the error when we use an
nth degree Taylor Polynomial to approximate the
value of a function. We will use define the error as
the remainder.
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Taylor’s Theorem

If f(x) has derivatives of all orders and we use an nth
degree Taylor polynomial centered at x=a to approximate
f(b) as such
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then the remainder is given by %)=
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for some c between g -c=h
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Lagrange Error Bound
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Let k be some number such that

forallcin ¢ =¢c=b ,then the error is given by
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Ex4.

the value of f(1/4)
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a.) Write the terms for the Mclaurin series for f(x)=xe*

b.) Use the 4™ degree McLaurin Polynomial to approximate
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c.) Use the Lagrange Error form of Taylor’s Theorem to find
out how “good” this approximation is.

d.) Find the exact error.
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39-41, 43

Homework

Pg 500 #1-5 (and find error), 22, 23, 33,
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