Lior Silberman’s Math 100 30

14. TAYLOR EXPANSION (28/10/2021)

Goals.

(1) Higher-order approximation
(2) Combining expansions
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Math 100 - WORKSHEET 14
TAYLOR EXPANSION

1. TAYLOR APPROXIMATION

(1) (Review) Use linear approximations to estimate:

(a) log 5 and log 2. Combine the two for an estimate
of log 2.

’UJ’! Q(x) (B5Y a=1, m %f/ﬁt):
n L B
%\) ("SJ/

| (b) sin 0.1 and cos0.1.
@YGM about Qzo. Tamek ln ‘}70 Y% AT Y=o
- (34X
\Sinx)/s Cox, Cedo =) Tanyet (A'»e %‘)-,wx ah X0
'S U= |
S b i ovolur, Sin 0,14 O 8
(o o 9.

Date: 28/10/2021, Worksheet by Lior Silberman. This instructional material is excluded from the terms of UBC Policy 81.

Forsmy, Ao BL)=Sine =0, p0h L 2w §0) (x
t5) = cpo 2 ) = 0> |'X



(2) Let f(z) =e
(a) Find £(0), f(0), f*(0), -
(b) Find a polynomlal To(x) such that Tp(0) = f(0).

(c) Find a polynomial Tj(x) such that T1(0) = f(0)

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

T3(0) = f'(0) and T3(0) = £(0).
(e) Find a polynomial T3(z) Such that T( )(O) = fB)(0)
for 0 < k < 3.
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(3) Do the same with f(z) =Inx about =1,
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k
Let ¢ = % The nth order Taylor expansion of f(x)
about x = a is the polynomial

To(x)=co+c(x—a)+ - +cp(z—a)
(4) Find the 4th order MacLaurin expansion of =~ (=Tay-
lor expansion about x = 0)
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(5) Find the nth order expansion of cosz, and approxi-
mate cos 0.1 using a 3rd order expansion
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(6) (Final, 2015) Let T3(z) = 24 +6(z—3) + 12(z—3)> +
4(z—3) be the third-degree Taylor polynomial of
some function f, expanded about ¢ = 3. What is
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2. NEW FROM OLD

(7) (Final, 2016) Use a 3rd order Taylor approximation
to estimate sin 0.01. Then find the 3rd order Taylor
expansion of (z + 1)sinz about 2 = 0,
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