
MATH 126
   TAYLOR POLYNOMIALS (Sec.12.12)

1. Taylor polynomials of degree  around   for . 8 + 0ÐBÑ
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Ex 1.  Approximate   by a Taylor polynomial of degree 2 at 0ÐBÑ œ B +œ)ÞÈ$
              Give an estimate of   È$ )Þ&

  Give an upper bound for the error of the above approximation

      Approximate   cos by a Taylor polynomial of degree 2 at Ex 2. 0ÐBÑ œ ÐBÑ + œ Þ1'
              Give an estimate of  cosÐ$# Ñ9

  Give an upper bound for the error of the above approximation

2.  Taylor polynomials of degree  around   for MacLaurin polynomials)8 ! 0ÐBÑ Ð
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Ex 3.  (a) Find the MacLaurin polynomial  of degree 5 for 0ÐBÑœ/ ÞB
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(b) Give an estimate of  e�!Þ#
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                  (c) Give an upper bound for the error of this approximation
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                  (d) Give an estimate such that the error is less than !Þ!!"Þ
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       (a)  Find the MacLaurin polynomial  of degree 5 for sinEx 4.  0ÐBÑœ ÐBÑ
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(b)  Give an estimate of  sinÐ!Þ#ÑÞ

        sin(0.2)  Ans.  ¸ !Þ#
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                  (c)  Give an upper bound for the error of this approximation

        Ans.  Ð!Þ#Ñ(x
(

3.  What is the Taylor polynomail of degree 1?

Ans.   It is the tangent line or the linearization of the  function at 0ÐBÑ +Þ

 TAYLOR SERIES (Sec. 12.10)

4.  Taylor series and MacLaurin series.

      Imagine that the degree of the Taylor (MacLaurin) polynomial is infinite, the polynomial has
infinitely many terms: it becomes a series, called  the  for theTaylor (MacLaurin) series
function at , and0ÐBÑ +
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       Ex 5.  The Maclarin series of is0 ÐBÑœ/B
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Ex 6.  The MacLaurin series of  sin is:0ÐBÑœ ÐBÑ
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 The MacLaurin series of  cos is:Ex 7.  0ÐBÑœ ÐBÑ
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5.   Finding and Using Taylor series.

      (a) Use the formulas above to find the MacLaurin series of the following functions:
          0ÐBÑœ/ à 1ÐBÑœ=38ÐB Ñ à 2ÐBÑœ-9=ÐB Ñ�B # ##

       Ans.  ! ! !
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      (b) Find the MacLaurin polynomials of degree 6 of the functions in part (a)
Ans.   See part (e) below

      (c) Express the following ainderivatives as :power series
            ' ' '/ .B =38ÐB Ñ.B -9=ÐB Ñ.B�B # ##
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      (d) Express the values of the integrals as series
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(e) Write the Taylor polynomials of degree 6 , forX ÐBÑß'

                 0ÐBÑœ/ à 1ÐBÑœ=38ÐB Ñ à 2ÐBÑœ-9=ÐB Ñ�B # ##
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(f) Use above to approximate:X ÐBÑ'
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(g)  Give an upper bound for the error in each approximation above



                  (Note: These are alternating series).
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(h)  Give an estimate of each definite integral such the error is less than 0.001.
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6.   Some more MacLaurin series. (SEC.  12.9)
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