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Math 187

Series problems

. Find the sum of the geometric series

(8) 3+ 2+ 5+ ps+ -
2 4 8
(b) =5 +9—

Find the first two nonzero terms of the Maclaurin series of tan x.

. Find the first four nonzero terms of the Maclaurin series of

(a) =
(b) x sm(2x)
(¢c) sinzcosz
(d)

(e)

e *cosw
(1+ z)e

. Explain why it is impossible to find a Maclaurin series expansion for Inx, cscz, and /.

. Use the geometric series

1
—— =14zttt ~l<z<l1
1—2

to find the Maclaurin series of In(1 + x) and tan™! z.

. Use three terms of an appropriate series to approximate the following integrals.

1
(a) / cos 22 dx
0
1
b)/ V14 z3dx
0

(c) /01 e dx

0.5
(d)/ sinz
0

2 Z

Use Maclaurin series to approximate the following.
(a) sin3° (using two terms)

(b)
(c) In(1.2
(d) +/1.03 (using two terms)

using three terms)

=
~—

(using three terms)

. Find three terms of the Taylor series of sinz around 7/3 and use it to estimate sin 62°.

. Find three terms of the Taylor series of y/z in powers of x — 4 and use it to estimate v/4.3.

Find three terms of the Taylor series of tan z centered at a = 7 and use it to estimate tan 44°.

Use a linear approximation (i.e., two terms of a Taylor series) of /z around z = 8 to estimate

v/8.03.
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Answers
1. (a) 15/4 (b) 2/5
2. tanz =z + %x?’
3. (a
(b ~ 315

) 2?e” =a? + 2%+ Jat + b+
) 2°
c) sinzcosz =2 — 223 4+ &b — gaT +

sin(2z) = 22% — 320 + {12 — Jhal0 4 -
(
(d e*xcosle—x—i-%x?’—%x‘l—l----

(e) (1+2)e* =143z +4a? + L2+

4. The Maclaurin series of a function f(z) is given by

10 5 S0

n
51 TR

£0) + f1(0)z +

For f(z) to have a Maclaurin series, it is necessary that f((0) exists for all n = 0,1,2,...
Both functions Inx and cscx are not defined at = 0 so they can’t have a Maclaurin series.
For the function f(z) = \/z, we have f'(z) = ﬁ, then f’(0) does not exist so it can’t have a
Maclaurin series.

5. From the geometric series

1
—— =14zt —l<z<l
1—=x
we get,
dx 22 3 g4
In(1 = = [(1 - 2 _ B Vdp=p -2+ 2
n(l+x) /1—1—3: /( r+at -2+ )de=ux st 37
and
dx o S S
-1, _ _ 2 .4 6 _
tan x—/1+$2—/(1—a} +zt—x +'--)d1:—x—?+€—7—|—---

Note that we set both constants of integration to zero since In(1 + 0) = 0 and tan=!0 = 0.

1 1
6. (a) / cosz? dz ~ 0.9046  (b) / V14 23de ~1.1071
0 0

05 ging

1
(c) / e dx ~0.767  (d) / dx ~ 0.29355
0 02 X

7. (a) sin3° ~ 0.05233  (b) e %1 = 0.905 (c) In(1.2) ~ 0.18267 (d) V/1.03 ~ 1.01
8. sinw 41 (x— 1)~ ¥3 (z — 1)% and sin 62° ~ 0.83295.
9. Vzm2+1(x—4)— & (r—4)% and V4.3 = 2.07359.

10. tanz ~1+2 (;1: — %) +2 (a: — %)2 and tan44° ~ 0.9657.

11. ¢z ~ 2+ 75(z—8) for all z close to 8. If we set z = 8.03, we get v/8.03 &~ 2+ -5(0.03) = 2.0025.



