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2013 Question 6

A function f has derivatives of all orders at x = 0. Let £, (x) denote the nth-degree Taylor polynomial
for f about x = 0.

2.

(a) Itis known that f(0) = —4 and that Pl(%) = —3. Show that f'(0)

(b) It 1s known that f"(0) = _% and £'"'(0) =

(¢) The function @has first derivative given by/ //'(x) = f(2x). It is known that 7(0) = 7. Find the
third-degree Taylor polynomuial for /7 about x = 0.
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2013 Question 6 Scoring

(@) B(x)= f(0)+ f(0)x =4+ f(0)x ,. [ L:uses B(x)
- | 1: verifies f(0) = 2

(A =4+ r0) L=
103 =1
7(0) =2

(b) B(x)=-4+2x+ [—% E_r + % % [ 1 : first two terms
I o 3: 4 1:third term
_ 4pop_ Lt L3 ]\ 1 : fourth term
2x - 3 T

(¢) Let O,(x) denote the Taylor polynomial of degree n for 7 about [ 2 :applies 7'(x) = f(2x)
x=0. 4: 4 1:constant term
l 1 : remaining terms

W(x) = £(2x) = O5(x) = 4 + 2(2x) —%(mz

2 3
Os(x) = —4.\'+4‘%_%'%+C; C = 05(0) = h(0) = 7
Oy(x)=T7—4x + 242 _gxe,
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Taylor Approximations

Maclaurin polynomials are for estimating functions centered about x = 0. When we want to shift that
estimating polynomial, we must apply a function shift to the variable x in the polynomial approximation.

Definition of nt* Taylor Polynomial

[f fhas n derivatives at ¢, then the polynomial

P(x) = F(©) + /(@ =) + f1 (@ S5+ f (@) 5 4w+ f () 52

is called the n* Taylor polynomial centered at c.
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Example 1: Find the fourth degree Taylor polynomials for f(x) = Inx centered atc = 1.

'{‘\(KS = Rv\X %3(1\ = 0O
£ )= W £ =
VR = =W * V() = -

EW‘(X\ _ ,2,7\"3 {21\\(\\: 2
QNCM AV ,F("*\(u}w — G

2 3 4

~ =D X= 1) (x—1)

/P‘_‘,(XB: O+ [-(% DR \O'}‘Q—}T" '\‘JL'LST»I—”"(" —:ﬁ_’
- ant)‘ - —2[—_0'(-014- %(X#I}B* *J"{'(X“I)q L

ny | (K"l)ﬂ

C1)

=

N
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Example 2: Find the third degree Taylor polynomial for f (x) = sin(2x), expanded about ¢ = g.

B
fix) = sm(2x) NUVARE

$UN = 2c0s(2x) -T-]C'm - |
M)~ -4 sn(2) EARIRESE

P PPE N A U A

A (x-T)
?30‘\)‘ J:;- + 1.(‘* /) + V3 y 'J( 5

LB (T - VB () - 2 (Y
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Example 3: Compute the fourth degree Taylor polynomial of f(x) = V1 — x centered atc = =3,

fw) = - ﬂ’/,_ F(-3) = 2
PO =501 PO ®
() = - iu-m PEYE TR
() =3 (1) 7 T =
£Y%) = == U-x) e ) T

N ) 4
1 (3 3 (x3) TS (xk3)
?4(@ = 1« _'% {(x3) + 3T 20 " 25L 3 2048 ¢l

n

! L > LY -2 (w3)
— 5 (x43) - 5 (43) m(xs) mﬁ( )




AP Calculus BC Day 28.gwb - 7/8 - Tue Feb 14 2017 07:37:24

Example 4: Find the nth degree Taylor polynomial of f(x) = ﬁ centered at ¢ = 2.

POy~ (x+1) §(2)-

F= =Y O

2" (x) = Qexs1) OB
R M) b
£y - 2 Cot) 4}4)(?3 AR

I

: 1
_(n41) O, N p‘_ L.
) = Wen ! () P -0 5

Y. 5+ - 1_“_1):(,3{ (-X’E')" iy

’Pntx): l ""'(X 2’)"'-—(){ 1)”_—<\'( 2') - +'(0

1 (*-2) -2y
,a"{

(*-2)
3"

YR
-+ (-1} ,4 3,";

o
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