8.9 Applications of Taylor Polynomials
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B Click here for answers.

{4 1-6 m Find the Taylor polynomial T,(x) for the function f at the
number a. Graph f and T, on the same screen.

1L f(0) =X,
2. f(x)=1/¥x, a=8 n=3

a=9 n=3

3. f(x) =secx, a=7/3, n=3
4. f(x) =tanx, a=0, n=4

5. f(x)y =tanx, a=m/4, n=4
6. f(x) =e*sinx, a=0, n=3

B Click here for solutions.

7-10 m
(a) Approximate f by a Taylor polynomial with degree n at the
number a.
(b) Use Taylor’'s Inequality to estimate the accuracy of the approx-
imation f(x) = T.(x) when x liesin the given interval.
¥ (c) Check your result in part (b) by graphing | Ri(x) |.

7. f(x) =sinx, a=a/4, n=5 0<x<17/2

8. f(x)=J1+x23 a=0,

9. f(x) = x¥4,

n=2 |x|<05

a=16, n=3, 15s=x=<17

10. f(x) =Inx, a=4, n=3, 3<x<5
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I3 Click here for exercises.

N Clich here for answers.
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(a) sinz =~ T5 ()

(n) (n) (z
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B £ (%) letting z = 1% glVE:GS M =1, 506
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From the graph of | Rs (z)| = [sinz — T5 (z)|, it seems
that the error is less than 0.00026 on [0, 3].
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It seems that the error is less than 0.0061 on [—0.5,0.5].
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10.

M
(b) |Rs (2)] < il |z — 16|*, where ‘f(4> ($)‘ < M. Now
15<x<17 = |z—16/* <1* =1, and letting
& = 15 to minimize the denominator of f®* (z) gives
135 / [256 (15)13/4]

[Bs (@)] < I

(1) ~ 0.000003.

(©) 5%1076

A

It appears that the error is less than 3 x 107 on [15,17].

f(z)=lnz f(4)=1n4
fr(z)=a"" HOES:

f' (@) = —a7? f1(4)=-
f/// (:E) — 22:73 f/// (4) — %

@ (z) = —6z7*
(@) Inz = T3 (x)
:1n4+i(w—4)—%(m—4)2+réz(m—4)3

(b) |Rs (z)] < % |z — 4|*, where ‘f(‘l) (z)‘ < M. Now

3<z<5 = (z-4)"'<1*=1,
and letting x = 3 gives M = 6 /3%, so

6 1
< l=—=0. .
|Rs (2)] < g7 1= 537 ~ 0.0031
(©) 0.0015
From the graph of |R3 (z)| = |lnz — T3 (z)|, it appears

that the error is less than 0.0013 on [3, 5].
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