Midterm 1 Chapter 8 Concepts Check

1. (a) See Defimtion 8.1.1.
(b} See Definition 8.2.2,
{c) The terms of the sequence {a,, } approach 3 as n becomes large.

i(d) By adding sufficiently many terms of the senes, we can make the partial sums as close to 3 as we like.

2. (a) See the definition on page 563.
(h) A sequence 1s monotonic if it 15 either increasing or decreasing,

{c) By Theorem 5.1.7, every bounded, monotonic sequence is convergent.

3. (a) See (4) in Section 8.2,

= 1
(b) The p-series > — is convergent if p == 1.
n=1 Tt

4, IfE i, = 4, then lim a,, = 0and lim 5, = 3.

R—+D0 FL—r O

5. (a) See the Test for Divergence on page 572,
(b} See the Integral Test on page 578,
(¢} See the Comparison Test on page 580.
(d) See the Limit Comparison Test on page 582,
{e) See the Alternating Series Test on page 5387,
(f) See the Batio Test on page 591.

B. (a) A series ¥ an is called ahsolutely convergent if the series of absolute values ¥ |ay| is convergent.

(b) If a series ¥ ay is absolutely convergent, then it is convergent.

1. (a) Use (4) in Section 8.3,
(b) See Example 8 in Section 8.3,

() By adding terms until you reach the desired accuracy given by the Alternating Series Estimation Theorem on page 588,
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Midterm 1 Chapter 8 Concepts Check
B (a) 37 jenle —a)”

(b) Given the power series » "~ eq(x — a)”, the radius of convergence is:

(i} 0Vif the series comverges only when » = a
(i1} oo if the series converges for all =, or
(iii) a positive number & such that the series comverges if ¢ — a| < & and diverges if | — a| = K.

{c) The interval of convergence of a power series 1s the interval that consists of all values of & for which the series converges.
Corresponding to the cases in part (b), the interval of convergence is: (i) the single point {a}, (i) all real numbers, that is,
the real number line {—oo, 0o}, or (iii) an interval with endpoints @ — [? and @ + & which can contain neither, either, or
both of the endpoints. In this case, we must test the seres for convergence at each endpoint to determine the interval of

COTVETEence.

8. (a) (b) See Theorem 8.6.2.

n I} !'L .
0. (2) Tufz) = 5 I[.—.”{r — a)’

i—i fH

s fink(g

P Tl

oo (n}
(c) 3 I—ED}IE” [ = 0} in part (b)]
n=>0 T

(d) See Theorem 8.7 .8,
() See Taylor’s Inequality (8.7.9),

1. {a) — (e} See the table on page 612,

12. See the Binomial Series (8.8.2) for the expansion. The radius of convergence for the binomial series is 1

PAGE 2



Midterm 1 Chapter 8 True/False Exercises

1. False. See Note 2 after Theorem 8.2.6.

2. False. The series . n~ "' = % — is a p-series with p = sin 1 = (.84 < 1, so the series diverges.
n=1 n i

3. True. If lim a, = L, then given any = > (), we can find a positive integer NV such that |a, — L

n=MNIfn>= N then2n+ 1 = N and |ag, 0 — L] < 2 Thus, lim ag,.q = L.

4. True by Theorem 8.5.3.
Or: Use the Comparison Test to show that 3 ¢, (—2)" converges absolutely.

5. False. For example, tzke cn = (—1)" /(nG").

6. True by Theorem 8.5.3.

. 1 3 I 3 1in® 1

1. False, since lim Dntll lim |—— - Zl= lim | i = - "Ifn.g = lim ——— =
n—o0 | fn n—oo |::ﬂ- + J_::| 1 n—oo | {ﬂ_ + l} l_l."".l]!.‘ n—oo {l + j-lu"rﬂ}

8. True, since lim |—tX| — | L » oy 0<1

. True, since lim = lim [—— —| = lim = .

’ —— n—oo|((n+ 1)1 1! mosem+4l

8. False. See the note after Example 4 in Section 8.3,
1 - = -1 n

0. True, since - = e land £F = r:En %, soe ! = T.'En ( n[} .

1. True. See (6) in Section 8.1,

12. True, because if ¥ |a, | is convergent, then so is »  a,, by Theorem 8.4.1.

< £ whenever
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Chapter 8 True/False Exercises

13. True.

14. False.

15. False.

1"(0)
3
{hr: Use Theorem 8.6.2 to differentiate [ three times.

1
By Theorem 8.7.5 the coefficient of = is =3 = 70y =2

Leta, = nand b, = —n. Then {a, } and {b,, } are divergent, but a,, + b, = 0, so {a,, + b, } is

comvergent.

For example, let a,, = by, = (—1)". Then {a,} and {b,} are divergent, but a,,b,, = 1, so {a,b,} is

comvergent.

16. True by the Monotonic Sequence Theorem, since {a,, } is decreasing and 0 < a, < a; foralln = {a,} is bounded.

17. True by Theorem 8.4.1. [ (—1)" aq is absolutely convergent and hence convergent. |

18. True.

lim Ont1 =<1 = Eu,. converges (Ratio Test) = lim a, = 0 |[Theorem 8.2.6].

n—oo iy TL—s 00
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Midterm 1 Chapter 8 Review Exercises

1 24 n’ _ i 24 n* o2t 11
. — [ CONVCTERS s1nce i ———— = il ———7]07T = 7.
1+ 200 g nvoe L 200 meme Lnd 12 2
g“ H n Ll
2 an = = = (15) .50 lim an =9 lim ()" =9-0=0by (8.1.6).

n .
3 lim a, = lim = oo, 50 the sequence diverges.

— = L [ —
== FL—+ a0 l + 'i"l:.dla :IJLIEE J.l.l'l-ﬂ-j + I.

4 o, = cos(nw/2), s0a, = 0ifnisodd and 0, = =1 if n is even. As n increases, a,, keeps cycling through the values 0, 1,

0, —1, so the sequence {a, } is divergent.

S _ 1

5 |a, = :z:li T: < J:_ 1 < =80 [, — Das n — oo, Thus, ;IILIEG i, = (. The sequence {a,, } is convergent.
Inn Inx Inz n 1/« 2

6. 0, = —. Let f(z) = —= forz = 0. Then lim f(z) = lim — = lim ———— = lim —= = (. Thus, by
\,.'"IE \"'III T— oo T—oo \,-""E T—0oo l‘rl'{g "’E} E—roa V"?

Theorem 2 in Section 8.1, {aq | converges and lim a,, = 0.

n—=Do

] dn 3 dx
1. {(1+ L) }is convergent. Lety = (l + L) . Then
mn @
1 3
In(1+3/x) u 1+3/x x? 12
lim Iny = lim 4oln(l + 3/x) = lim ———————— = i = lim ——— =12
Jim Iny = lim dzln(Ll+3/z) = lim 1/ (4x) sme 1] (d22) e T+ 3/

E—O TL—+ 6 T

. in
so lim y = lim (l + E) =e'?,

(e Use Exercise 4.5.38.

8. We use induction, hypothesizing that an—1 < an < 2. Note first that 1 < a2 = q-ls (L+4) = F; < 2, 50 the hypothesis holds
for n = 2. Now assume that a,_; < ap < 2 Thenag = {a, ) +4) < 2{ax +4) < 2(2+4) =2 Soap < ap, <2,

and the induetion is complete. To find the limit of the sequence, we note that 1. = lim a, = lim a,, =

n—=Do =D

— 1 —
.l'.r E{IIJ +4} _} .F.l 2.
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Chapter 8 Review Exercises

Midterm |1
i < no_ 50 3 = converzes by the Co rison Test with the convergent p-series E (ip=2=1)
nd+1 n? wmE el Ees by P et g T !
241 1 iy, nt4n 1+ 1/n?
i = li =1 = 0. Since 377 | b, is the divergent

T
M Leta, = ——and b, = —, 30 lim — = _—
“ '?13 + 1 ane s Tt 30 ul—rngu JJ'” “LIT;E ﬂ.ﬁ + 1 nl'un;-n 1 + ll.l"ﬂ-']

harmonic series, 3 | an also diverges by the Limit Comparison Test.

l -4 l [ 1 i o 1 & 1 1 oo 3
M. lim =t | =l [M : —} = lim (l + —) "5TF < Lso % :T converges by the Ratio Test.
n . . n—]1 -

1
12 Let by, = ﬁ Then by, is positive forn = 1, the sequence {b, } is decreasing, and lim b, = 0, so the series
n n—oo
3 (1) converges by the Alternating Series Test.
n=1 n+1

Then [ is continuous, positive, and decreasing on [2, o), so the Integral Test applies.

13. Let f(z) —

1
zlnr

oo t [ I = ln u-1 Int .
f flz)dr = lim ! 1 = lim w2 du
2

t=ee Jy rn ldu = —dr t=2 fin2
x
111 - . = l .
= lim [2 V"E]:“; = lim (2 Wind — 2 vlni) = oo, so the series % ——= diverges.
oo f—o0 n=2 fy/Inn

1
14. :Ill_.r:rgc| 3?1]:- 7= 3% HILIED In (ﬁ) In 2 # 0. Thus, the series "ZJ In(d T:_ l) diverges by the Test for

Divergence.

Vi —1 VT

15. by = —— = (), {bn |} is decreasing, and lim b, = 0, so the series 3 (—1)" ! comverges by the Alternating Series
n

+ 1 ’ Tr—soa =1 n+ 1
Test.
3 1 1 Y o
16, [itn| = | o | = = | =< |.s0 } |an|converges by comparison with the convergent geometric
|1+ (L2)" | G n=1

+|{1_E}H = {J..E}I“
<

Series E ( ) [ = % 1). It follows that 3 a,, converges (by Theorem 1 in Section .4).

n=1 =1

PAGE 2



Midterm 1 Chapter 8 Review Exercises

7. E ... (3 . [ £l [ ] [
17. lim |2 = Jim 1-.3°5 (2n _DZnt 1) Sn = lim 2rntl 2 = 1, so the series
n—oa | iln n—oo 5t fm+ 1) IL-3-5----- (2n—1) =—xbn+1l) 5

converges by the Ratio Test.

so (—5)*" =1 f25%" g ) a5t n?. 0" i 25n? 25
18. —_——= % — | =] Now lim —— =1 . . = lim ——— = — = 1,5
..:EJ_ 2 gn .:El 2 0 DWW Hl_'n';l_n i ,,1_1.2-_. |:'ﬂ-+ ljé gl aEn ,,I_,n;n g{'”--l‘ 1}3 0 = 5 50

the series diverges by the Ratio Test.

2n+1 I sl gdyn ¢ n :.Jrl-l aa T
18. 2 — SRS S ) 2 3 L S0 E — =2% | =] isapgeometric series witha = g and r = i Since
Bn Lt Rn A =i B = 5 L 5
rl= 4 < 1, the series converges to —— = 8/5 _8/5 _ 2
5o ‘ T " 1T-455 155
oo E_l'}rlﬂ_rl o . 1 _ﬂ_ll . ﬁ In ﬁ . oo } J::En-
200y —m— =% (-1 =3 (- X2) = cos( XD ) sincecosz = 30 (—1)" o fi
PO DA S E (1) {inj 3 cos\ =3 ) sincecosw = 3 (—1)" 77y for
all .
21 % [tan_1 (n+1) —tan_ln] = lim s,
n 1 T—0
= lim [(tan™'2 —tan™'1) + (tan™' 3 —tan™ " 2) + -
+ (tan™! (n + 1) — tan™' n)]
= lim_ tan '(n+1)—tan 'l =2 - =2
2 3 4 m o n n
£ £ € nE (—e)" .. . & -
22 TR + T ..‘En[ } Zﬁ Sy =€ “sincee .:Eﬂ pl for all =
— 12 345/10000 12 345 4J.ll
23, 12345345345 .. . = L2 + 00845 = == 4 =——t———
? t i + 1— 171000 10 * 5090 0090 3330
24. 5 (lnx)" is a geometric series which converges whenever Inz| <1 = —l<hzr<1 = ¢ '<r<e
n=1
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Midterm 1 Chapter 8 Review Exercises

-yt L]" H 1 1 1 1 1 1 1
25. =1- — — — SR
,:El P 32 0 243 1024 t 3125 TVV6 t 16,807 32,768 t
- 1 1 oo {_L::Illll b {_l::lll|1
Since bp = =— = 0.000031 —_— — e (OT2],
e s =S T 30768 D P '
1 1 = 1 .
26. (a) a5 Z T = 5!_" +---+ W == 1.O17305. The series 3 — COmverges by the Integral Test, so we estimate the
m 1.”:. : n J.'”':I
fa] .E. :—:- == ; 5
remainder Hs with (8.3.3) Hs < f 2 = [— JT} =5 (0.000064. So the error is at most 0U000064.
3] - [
L 1 i
(b} In general, i, < i = ——. [fwetake n = 9, then 50 22 LOLT34 and fe < — =~ 3.4 % 107%, Soto five
Loxt hn® 5.9°
J. “ J.
decimal places, Z — o E — == 101734,
7% n—1 T

Another im.-‘mrm". leL (8.3.4) mstead of (8.3.3).

oo &
27. ,:Z 2_:5" = E 5 -I—lf.i" =2 (L1ROTG224. To estimate the error, note that 5 _:5 < 5%, s the remainder term 1$
f i Lo 1/5° =64 = 1077 ["l:ﬂmL‘tl’iE series witha = = and r = 2]
2+ 5” JBr 115 £ ‘ £ )
n+t1 . 7 1 T
2. () lim |2mit| g [ U0 @ D e ) LY L
n—oo | fly | e | n—oo {'27;_ + j}{gﬂ_.'_ l::l'.l’.l” P T 2{2” T l-}

1" 1
= li Il+=| =————=c-0=0<=1
e ( + -n) 22n+1) =
s0 the series converges by the Ratio Test,

(b) The series in part {a) is convergent, so lim a, = 0 by Theorem 8.2.6,

n—=Do

{",L L,

29, Use the Limit Comparison Test.  lim

nt1 1
— lim *2 — lim (1+—)—1:=~u_

TL— 3 q'!.” f—= 00 n R— DD i
- comerment o is 5= | (1L it Commrison Tee
Since ¥ |a,, | is convergent, so is 3 —— ) , by the Limit Comparison Test.
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Midterm 1 Chapter 8 Review Exercises

30.

3.

3L

31

n+1 Zpm "
n | e 1 ]
lirn l”'J| = lim | = Xz | = lim —— |f _ b s0 by the Ratio Test, E (—1) j
n—oo | dn | n—oo {”+l} hntl e ekl [ mL— 00 U__I_J_ll.l'”j o 57 n? jn
: =1
converges when |—5| <1 4 |[r[ <5 s0 B =5 Whenr = —5, the series becomes the convergent p-series 3, — with
E n=1 T
p =2 > 1. When » = §, the series becomes 3 = 3} , which converges by the Alternating Series Test. Thus, I = [—5. 5].
n=1 Tt
ot 1 i nd" n |z+2
lim |——| = : =| = li = 1 < |z+2 <450l =4
e iy S [[:'.lr- + L4t e 2 } e [‘N- +1 4 } E = z+2| <450

(r +2)"

r+2 <4 & —d<r+2<4 & —H<r<2 fzx= -6, thL‘ntthLnuZ . becomes
n=1 S
o " EDT G et ic series. whic roes by the Alternating Series Test. When = — 2. the
¥ e Y . the alternating harmonic series, which converges by the Alternating Series Test. When & = 2, the
n=1 T n—1 T
series becomes the harmonic series » | —, which diverges. Thus, [ = [—6, 2).
n=1 n’
n+1 1 . anl | ¢ n
lim [=) = lim 2 z—2) (n+ 2]',,- = lim 2 |.r — 2| = 0 < 1, so the series E M
n—oo | iy n—oo {n + -3]. 2”{:1" — E]I | n—oo 1+ 3 n=1 -’i' + jj-

converges for all #, ! = oo and | = (—o0, 00).

, i1 o |2vte — 3yt NUTEE o I,n'n +3 )
lim |——| = lim : —| = 2|z — 3| lim =2lz—-3| <1 & |zr—3<is0
i ., —— 'l."llln T 4 2"{:8 _ :41} | | ——— 1|.. + 4 | | | ]
1 4., o« 1 1 . 1 5 7 T e 2% w — 3)" I
=5 lz-3<3 & -—-s<x-3<3 & 3<uz<3 Fore=g, theseries Elﬁ becomes
i 1 = i ! which diverges (p = { 1), but for = 2, we get i = which is a convergent
=10 "|,-"”'-+3 n—3 ”_'I..-".!1 - ’ 2 n—iM '”-+3,
alternating series, so [ = % —Z:I
lim 1274 — g (2n 4+ 21" (ml)® | fim (2n 4+ 2)(2n + 1) | = 4]z,
m—oo | iy n—oo | [(n 4+ 117 [i!i':l rm n—oo (n+ 1}(n+ 1)
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Chapter 8 Review Exercises

35.

36.

cuw—_,l'(

i PASCON AR
0 sinrx %

1 CO8 T ”Tq

2| —sinr —%

3| —cosxr —U'T'_i
4 sin =

Aoz

n | M) | (S
0 COS T %

1 —ginex —%ﬁ
2| —cosx —2

3 sinx %

4 cOs T =

) (@) -3+ 2l
-]

V3

2

i ()" —
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Chapter 8 Review Exercises

Midterm 1l
1 1 — " . z” — n FE L
Z (—z)" =Y (-1)"z"forfz| <1 = = 3 (1" z" " with i = L.
=i 1+ =0

37
l+ = l— (—r) =

oo .!:u 1
38 tan = % (- }" - with interval of convergence [—1, 1], so
n=0
. =) (:EEJ'J:IJ 1 oo _-'1.!:- |2
tan (%) = rjzn(—l}” mtl I‘Z 1" L’ which converges when z* € [-1,1] < =€ [-1,1].
Therefore, i = 1.
o 1 E “forlz| <1 = In(l— ) /' dir i " gy — O f;rnll
— x" for |a n{l—z}=— = — r de=0C— .
I l—= =0 nonmn+1

l—x =10

f= =] .Slfll oo T
Inf{l —0)=0C"-0 = =0 = khi{l—z)=-— = — with /& = 1.
. { ] . { r::l non e+ 1 J.Zl n s

oo @t . oo O T . oo ill:.li‘ aa .Erl n+1
a0, " = J—. = rz:_z{‘".] = :rf‘“—J:E—f— A=
n—>0 Tt n—=0 Tt n—=0 T ne =0 n!
. o {—J.]" :r:Jrl 1 ] . oo { l}ll ( :I..!.lr 1 oo {—J.)” ;Ehill -4 . .
. sinr = ”E“w = sin(z") = ,:Z.;, Zn 1 1] = P T for all =, so the radius of
comvergence 15 00,
= g = [(nl0)e]” = (nl)" e
42, ¢F — E ‘j‘_. — 10 = I:__[Irll.l.'ll]J . E [l: 11 .} F] . Z. |:I'.I. 2 i R =na
= =0 i n=0 il
J. l I. 1 1 —1/4
= = =zl - =)

3. f(r) = V16—  V/16(1-=z/16) V16 (1-Fa

Y PR ( L) P ) (_i)*Jr (—%) —EJ{—%}(_ r)*+
2 4 16 21 16 3 16

_i+ i L-5-9.-.-- {4”_ -!} 1 £+ i L-5-9..--- (4'”-—3:]_?”
= 24w -nl- 160 20 = Jnt1 g .

fn:r|—l:—;| <1 & |z|<16,50 K= 16.
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Midterm 1 Chapter 8 Review Exercises

4. (1 —3z)" i ( 5) dz}lT'—1+{—5]{—I{n}+#[—35}2+—{ ”tb}'[ 7}{ 3z)* +

n=I0 L
gy 28T {‘:""'4:'"*” for |3z <1 ¢ |o|<dsoR=4%
n=1 n ’
. aa J:Tl l!_z 1 = Jrl. o .’J‘Tl_l oo :u 1 1 oo Irl.—l
o ,:EJ’“? ;,;E.,m Z P ST e R
' +1
+1In |z +r:El — n‘

. (1+2) = % (%){z] =1+ (1)z" + (l}[_%]{zj —{[ )(=3)( 1y

o 4y 1/2 | 1 1 1 1
so [ (L+a")y T de=|z+L2" - Lo+ Lo ] =1+t -2+
This is an alternating series, so by the Alternating Series Test, the error in the approximation

fu {1+ 1;3 dr = 1+ = 1|:| — — == 108G is less than — znw sufficient for the desired aceuracy.

Thus, correct to two decimal places, _j'; (14 2")2dr == 1.09.
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Chapter 8 Review Exercises
1/2 1/4 3, 3/8
a1, (a) Ve Ty =1+ 221y - a2y f{r
{m}y, () 1! 2!
n ] ) [0 e
0 ;J-.l.'":-! 1 _l+ E[J'—l}—gl{!‘—lj +1u{!"—l}
1 —1/2 1
1 E.J'. bl
¢ 1 —3 2 1
2 —I.F i
" a_-5/2 3
15 _—7/2a 15
4| &7 ~T8
J"H' [.1:| a
(b) 15 () |Rs ()] < 7|z — 1|*, where |j (:{:]I| < M with
[ x) = -8 72 Now09 <ax <11 =
D1<z—-1<01 = (zr—1"<{001)"
5]
Ty and letting & = 0.9 gives M = W, S0
I
[Ra(x)| < 15 {0 l]f1 0.000 005 648
\ / E] i ——— 0L =0 o GdB
0 2 A= 16(09)772 4l
== (0.000 006 = 6 x 107°
(d) §x1p7F From the graph of |Ra(x)| = | /T — Ts(x)|, it appears
that the error is less than 5 » 107° on [0.9, 1.1].
= |Ralx)]
05

PAGE 9
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Chapter 8 Review Exercises

48. (a) secr 2= Ta{r) =1+ %;r:"*
n i x) Bkl (1)}
0| secr 1
1 | secrtanx ]
2 | secrtan® @ + sec’ 1
3 | secrtan® z + Hsec” rtanr ]
1'1! 3 ['1] "

3] LE (c) |He ()] < £ x|, where |f' {;r]| = M with
f¥x) = secztan® r + Hsec® rtanx. Now D < ¢ < =
< I{ﬁ:l1 and letting r = < gives W = %, S0
Rz ()] < == (2)" = 0.111648.

[ L =
09 [
(dy o2 From the graph of |Hz(x)| = |secx — T2(x)|, it appears that the
error 1% less than 0,02 on [{]'_ !—:] .
v
] &
. _ndl i 7 3 5 T

. e T - T . . . .__J'_ J__J_ -

49, sinr = I'I'Zn[—l} Tn 1] = W +---,s08inT — 1 = + = 4 and
sinr —x 1 n 2t n Thus. i sine — - i 1 N x? ! . 1
—_ = = — — + -+« Thus, lim ——— = lim | — =  — — e | ==

¥ 3 5l 7! x—0 x 0 6 120 5040 [

—
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Midterm |1 Chapter 8 Review Exercises

. nrJ_r;.u’:'f2 TILi] Y™ e .
50. (a) M = - = = T Binomial Series
W= R L h/R) "E ( ) (H) ( !

(b} We expand F' = myg :l —2(h/R) + I‘l{h;’H]E — . ]

This is an alternating series, so by the Alternating Series onls
¢ 5
Estimation Theorem, the error in the approximation 1 = mg s less /
than 2migh /1, so for acouracy within 19 we want y=0l
2mgh/ R 2h (R + h)*
mob/R | om AR p01. This
mgli?/ (K + h) H
A
inequality would be difficult to solve for b, so we substitute 2 0
H = 6,400 km and plot both sides of the ineguality. It appears that
the approximation is accurate to within 1% for & < 31 km.
2
51. (a) From Formula 14a in Appendix C, with = = ¢ = &, we get tan 20 = Lﬂg s0 cot 2 = ﬂ
1 — tan®# 2tant
9020 — 220 10 tand. Replacing 0 by ! ot 2cot tis — tan
© = ——— = cot ! — tanfl. Replacing s, we get 2ecotr = cot < — fan So, or
0 tand ¥ P g by 5 b 0 ok 5 3
tan 2 = cot 22 — 2cotr.
T T T T
{b) From part (a) with in place of =, tan — = cot — — 2cot —— s0 the nth partial sum of E — tan =— i3
2 an an an— = n an
tan(x,/2) tan(z/4) tani{z/8) tan{x/2")
Sn 9 + 1 + 3 + + m
cotx/2) cot{xz/4) cot{z/2) cot{x/8)  cot(z/4)
= ti: — —
[ 5 — 0 I‘J + [ 1 5 + R 1
t(p fan o 2"—1 tfp fam
+ £ [r_“f ) o [,JH H = —eot e + w [telescoping sum)|
e jrl—l an
t({z/2" z/2" iz /2" x/2" 1 1
Now — [‘“f ) _ _cosle/2) _ costw/2) . - £/ —+ =1 = =asn — oo singe /2" — 0
AL n gin(z/2m) x sin(x/2m) @ T
for = # 0. Therefore, if @ # 0 and = % kv where k 15 any integer, then
5 tan e — i I b2 + = cot b+ =
ontange = lim s, = lim | —cotz+ cmcot o= | = —cotr + =
= am gn ——— F——— o gn o amn ! T

[f & = (0, then all terms in the series are (0, so the sum is (0.
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52. We use the problem-solving strategy of taking cases:

Case (1);

Case (1i):

Cuse (1)

Thus, f{x) = ¢

i

The graph shows that [ is continuous everywhere except at = = £1.

.

If | x| < 1, then 0} = % < 1 so lim =™ = 0 (see Example 9 in Section 8.1)

TiL— o0

2n
2" 1 01
and f(z) = lim = - -

-1,
T—DD ;!!:‘;” —|— J_ ﬂ+ J.

If || = 1, that is, = = +1, then 2* = 1, s0 f(z) = lim ;r:” —l i -1t 0.
n—oo 5 4+ 1 n—oe 141
If || = 1, then 2* > 1, s0 Jim *" = oo and
_ a1 1= (1/2*") 1-0
Hay= lim ey =TT Elirg"g “1yo -
1 fa < -1 ¥
0 ifr=-1 O
1 ifler<l . o
0 ifr=1 -1 1 x
1 ifr =1 | E—
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