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19) All derivatives of * are ¥, 20
|Ra(#)] < gy lel™!, where 0 < 2 < Q1. Letting = = 0.1,
Ra(0.1) £ pom(0.0)™+ < 0.00001,

and by trial and error we find that n = 3 satisfies this inequality since Ry(0.1) < 0.0000046. Thus we need four
torms of the MacLaurin series (n = 0,1,2,3). (in fact the sum is 1.10516 and ™' = 1.10517.)

20) The Maclaurin series for In(1 + ) is T2, (=270 for 2] < 1.
In{L4) = In{1 +0.4) = T2, EU204"  Tyig jg an alternating series. Using the Alternating Series Estimation

|ag| = {ﬂ.:lj“,.'ﬂ g (L0007 « 0.001. So we need the first five (nonsero) terms of the Maclauarin series,

22) coslz) = 1— ' + Jat — F2"+ ...

Using the Alternating Series Estimation Theorem:

| — | < 0,006 = |z| < (3.6)** = 1238, Graph: One should graph y = cos{z) + 0.005 and p = con{z) — (0005,
and see where y = 1 — §z? + Jiz* crosses outside (see picture p. 636 of solutions manual). Since cosine and our
approximation function are even, need only to check z > 0. Range: ~1.238 < ¢ < 1.238.

Chapter 8 Exercises p 641: 40) Use the Maclaarin series for €%, which we know:

= . s o A=l
=, e, B -0, ToT
The radius of convergence for the Marclaurin series for ¢ is B = o0; it I8 the aame for this series.

Plus:

Handout

1) f(z) = '/ at z = 27.

()
n | f™(x) (e
ﬂ II..I'I 3
1| =21 /9 = 1/27
2| (-5 =2/3
3 ia-'ﬂ{— a2 10/3'"
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Ta(z) = 3+ iz — 27) + S22 — 27y 4+ WO _ g7
EE][:]=3+$::-m-,!.[=_m1+,t,{=_m!=
2847 e Ty(28) = 3 + (1) = (107 + 3ie(1)?

=34 gy = g + gy = 3.03658920.

(c) [Error| < |ay] = | =252~ (1)4] & 2.32306 x 10~

(d)

For 27 < = < 28, |/19(z)| < |f9(27)| = 80/3"%. So M = 80/3'% and by Taylor's Inequality, |Ra(28)| < 4 (1) =

232306 = 107,

2) In{1 + u)—1 < u < L. (a) As in problem 20 above, The Maclaurin series for In(1 + u) is Toe, S0
Among other methods, this can be derived from —2o by integration.

(b} Letting u = x — 1, a power series for In(x) centered at z = 1 15

Injz) =5, L—I_E'_:lll_-lll_

ie)

A in problem 3 above,

n | f"iz) ™)

0| nz ]

1| L 1

2| 5 -1

a L"’ll“ 2

A4 | gl -6

We can see that for n > 1, (1) = U1 p(1) = 0, 5o the Dth term is 0. So the Taylor Series for In(x)
at z = 1is

In{z) =30y ii}‘_:luﬂ{r BV peelg =L *;;z_lp-l
Tlﬁ!w-lmlhEmi“m{b}_
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