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14. TAYLOR EXPANSION (22/10/2019)
Goals.

(1) Linear approximation
(2) Higher-order approximation
(3) Combining expansions
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Math 100 - WORKSHEET 14

TAYLOR EXPANSION
W tuy .

1. THE LINEAR APPROXIMATION

(1) Use a linear approximation to estimate
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2. TAYLOR APPROXIMATION

(2) Let f(x)=¢
(a) Find £(0), £'(0), £*(0), -
(b) Find a polynomial Ty(x) such that Tp(0) = £(0).

(¢) Find a polynomial T7(z) such that 71(0) = f(0)

and T7(0) = f/(0).
(d) Find a polynomial TQ( ) such that T5(0) = £(0),

T3(0) = £'(0) and T37(0) = f@(0).
(e) Find a polynomial T3(z) such that T( )(O) = F&)(0)
for 0 < k < 3.
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(3) Do the same with f(z) = Inz about z = 1.

g(ﬂ (Y) > —:—(— ) g_(t)[x) i -XLQ’ 'F(P.‘z: %3

; (v (H
A (\ 20, ( :' s -~ =
Mo ¥O=4 § ()=, 4022
% T =0, T L), Tly)s Xt YN0 e fynl b

Ty (%) - (X’\) - ‘l:(x »\),l % (x-n? _—(“{)_%(X-‘)z"%(x_‘)?

* - L
?’(\CQO(MYO,: "’o ads Vﬂu\ ‘\ﬂ/\h, we hetd __..(Y~0\)

L
which watche kb olvivative. But k) ocmw}gn % (x-9
(s k@) 21=4] » w0 *7,,’[@&‘“)‘

i
a6y o




k

Let ¢, = % The nth order Taylor expansion of f(z)

about x = a is the polynomial
Tox)=co+cilr—a)+ -+ cpz — a)”

(4) Find the 4th order MacLaurin expansion of —— (=Tay-

lor expanswn about z = 0) et 9(): l‘x T
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(5) Find the nth order expansion of cos .
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(6) (Final, 2015) Let T3(z) = 24+ 6(x—3) + 12(z—3)* +
4(z—3) be the third-degree Taylor polynomial of
some function [, expanded about a = 3. What Is
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