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Review Exercises for Chapter 8

1= n!
Matches (@)
_5n+2 . n+1
la= n QJLn; 2
8 Converges

0 12
0

The sequence seems to converge
to 5.

13. Jln;(JnT_ﬁ):JLTC(\/nT_ﬁ)Jn+1+J

3. an=4+%: 6,5,4.67,. ..

Matches (d)

3

. n
I

1
0 Converges

= lim ———F= =
Jn+1+n e N+ 14+ Un
q n
15. 1im SN _ 17. A, = 5000(1 + %) = 5000(1.0125)"
n- oo ﬁ 4
Converges n=1,23
(8 A, = 506250 A, ~ 532041
A, ~512578 A~ 5386.92
A, ~ 518985 A, ~ 545425
A, ~ 5254.73 Ag~5522.43
(b) A, ~ 8218.10
W@k s [ 10| 15 20 25 B) 2 .
S| 13.2 | 1133 | 873.8 | 64485 | 50,500.3 .
[ )
(c) The series diverges (geometricr = 3 > 1) ofpaeet? 12
-10
21. (@ b) 1
@ Iy 5 10 15 20 25 (®)
S| 04597 | 0.4597 | 0.4597 | 0.4597 | 0.4597 Cecccesses

(c) The series converges by the Alternating Series Test.

23. Converges. Geometric series, r = 0.82, |r| < 1.

-0.1

25. Diverges. nth Term Test. lim a, # 0.
nN-oo

5. a, = 1003 % 10,3, . . .
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& (2\" = (1 1 = (1\n = (1\n
= §{3) » Sza)- 56 - 56
"ZO 3 nZ o\2" 3" nZO 2 nZO 3
. . . 1 1 3
Geometric serieswitha = 1andr = 3. =1= W2 1= W3 =2 5=5
g- & _ 1 _ 1

1-r 1-(2/3 1/3

31. 0.09 = 0.09 + 0.0009 + 0.000009 + --- = 0.09(1 + 0.01 + 0.0001 + - - ) = i (0.09)(0.01)" = 0%901 Tll
n=0
33.D,=8 35. See Exercise 86 in Section 8.2.
D, = 0.7(8) + 0.7(8) = 16(0.7) A= P(et — 1)
. - g/12 — 1
D =8+ 16(0.7) + 16(0.7)2 + - - - + 16(0.7)" + - - - _ 200(€°9®@ — 1)
- 0.06/12 _ 1
_ < _ 6
= -8+ n2016(0.7)n = -8+ 07 45; meters ~ $5087.14
In x S(1 1 S 1 31
—4 — — = = _Z| = = _ =
37. fl In(9) dx = lim [ e 9x3] 39. 21(”2 n) nzl 2 nzl n
—04+ 1_1 Since the second series is a divergent p-series while
B 9 9 the first seriesis a convergent p-series, the difference
. diverges.
By the Integral Test, the series converges.
x & 1- 3 5 (2n -1
41. 2 # 43. 2 2
&1 /e + 2n =1 (@)
’ 1/J/m+2n n3/2 %:1'3'5"'(271—1)
P TR e 246 (@)
o . . _ 35 2n-1\1 _1
By alimit comparison test with the convergent p-series =\2° Z' " on=2/on %
21 # the series converges. Since 2 2n E dlverges (harmonic series),
so do&s the origi nal serles
45. Converges by the Alternating Series Test 47. Diverges by the nth Term Test

(Conditional convergence)

49 So: L 51 i 2
T e e
~lane| _ o [nt 1€ 3] | 2t n®
r!Ln;‘ a, LN e n“jgol a, | T]lLool(n+ 13 20
— im €0+ D ~ im0
n-co |@FT20+1n T e (n+1)3
. < 1 )(n + 1> Therefore, by the Ratio Test, the series diverges.
= lim|(>—
nooo \€N+1 n
=0@=0<1

By the Ratio Test, the series converges.
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i aeea] (0 (/5
53. (d) Ratio Test: nILTO‘ a = nIlﬂrgo n(3/5)"
. n+1\/3 3
—J'ILL( n >(§>‘§<1
Converges
(b) X 5 10 15 20 25

S, | 28752 | 3.6366 | 3.7377 | 3.7488 | 3.7499

() & (d) The sumis approximately 3.75.

55. (a) f 1= _1] _1 N 5 10 20 30 40
N X XN N N 1
> 14636 | 15498 | 15962 | 16122 | 1.6202
n=1
J X—12dx 0.2000 | 0.1000 | 0.0500 | 0.0333 | 0.0250
N
1
(b)f fdx_ _74] - L N 5 10 20 30 40
ax AN o
= 10367 | 10369 | 1.0369 | 10369 | 1.0369
n=1
f X—lsdx 0.0004 | 0.0000 | 0.0000 | 0.0000 | 0.0000
N

The seriesin part (b) converges more rapidly. The integral values represent the remainders of the partial sums.

57. f(x) = e¥2 fo)=1
3 1
0 = —ge 10 =
f(x) = *e*X/ 2 0) =
", — _; —X/2 " — _1
f7(x) g® f7(0) 8
X3
Py(x) = f(0) + f(0)x + ( ) + f7( )3|
_q- lx 1 x2 1x3
B 22420 83
I N R I
=1 2x + 8x 48x

3 5 7 9
329 95m _ (%5m)?*  (95m° _ (95m)" (957 _  oq

59. sin(95°) = S‘( 180 180°3! ' 180°5! 18077! ' 180°%

(0752 , (079° (079  (075° (075°, (075"

2 3 4 5 6 15~ 0560

61. In(1.75) ~ (0.75) —
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63. f(x) = cosx, c=0

f(n+1)(z)

R =

n+1
(n+1)
(9@ <10 RW < gy
05 n+1 1 n+1
@ R < ((n +) I < 000 (b) R(X) < (r(] ! o < 0001
Thisinequality istruefor n = 4. Thisineguality is true for n = 6.
0_5 n+1 2n+1
Thisinequality istrue for n = 5. Thisinequality istrue for n = 10.
o) X n
s 5 (%)
nZO 10
Geometric series which converges only if |[x/10] < 1or —10 < x < 10.
& (~1(x — 2" S
67. ) ———— 69. nl(x — 2)"
2 i+ 1p Jnix-2)
| o [(CDMHX = 20 (n+ 12 Unea| _ (0 DI x— 20|
A T AT 22 C)x - 27 T AT - 2
= |x = 2| which implies that the series converges only at the center
X =2
R=1
Center: 2
Since the series converges when x = 1 and when x = 3,
the interval of convergenceisl < x < 3.
o X2n
— B Y DA
71. y n=0( 1) ()
, =) (_1)n(2n)x2n71 _ oo (_1)n+1(2n + 2)X2n+l
Y= X a2 #n+ )P
L, & (=D 2n + 2)(2n + 1)x*n
y'=2 a1 (n + 1))
=) (_1)n+l(2n + 2)(2[’1 + 1)X2n+2 0 (_1)n+1(2n + 2)X2n+2 =) X2n+1
2\ " ’ 2\ — —_ n
Y= Y T e+ DI D RS IR T
_ 3 ’(_1 he1@2n+2)(2n + 1) N (=) 2n + 2) (—1)”] o2
,Zof 4 (n + !I? 4 (n+ D12 47(n)?
_l[ED)@n+2)@n+14+1) L ] oo
- nZO, 2 (n + D12 U 2z X
C[ED) AN+ )2 ] —
=2 o T OV e
— < 7% —1)\n ] 2n+2 —
= 2wz Y G0
2 2/3 a _ X 2nxn—1
[E eavibas w3 1-T 75. Derivative: nzl i
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2 4 8 & [2x\" 1 3 3
+ + 2 + — 3 4+ .= = — — = =
711+ x+ g+ op% 20(3> I-(2/3 3-2x 2°-%%2
79. f(x) = sin(x)
f/(x) = cos(x)
f(x) = —sin(x)
f(x) = —cos(x), - - -
o & X — (Ba/4)]"
sin(x) = nzo o
_ V2 Q( _ ﬁ) _ 2 ( _ 31>2 _V/2& ()X — (3m/4)]"
2 2 4 2.2 4 Z n!
[e=} n
8l 3= (€"I)* = g"® and sincee* = > % we have 83. f(x) = %
n=0""
& (xIn3)n , 1
X= nzoin! f(X) = —?
_ X3  x2In®3  x*In*3 won
=1+xIn3+ o + 3l + 2 + f(x)—g
17 6
0 = = -
1_ if(“)(—l)(x + )N
X “~ n!
o _nl + n =]
= E M 2 X+ n
n=0 n=0
— 2 — — 3
85. (1 + x)k=1+ k«+ k(k 2[1)X k(k 1)35'k 2% |
_ 2 3
1+xv5=1+ %4+ (1/5)(—4/5)x 1/5( 4/5)(—9/5)x +
5 2! 3!
1 1.4 1-4-9¢
=1 e B3
_ X &(—1)"*14-9-14- - - (5n — B6)X"
1+= st nzz =
— 5 _ £ 2 = N3
1550 5t
o) — 1)n ¥
87. Inx= Sp1®=Y" gcxco2 80 e¢=3% _c<x<oo
nEl( ) n nZO n!
5. (5/4) — 1\" oS L
In(4) = 2( 1)n+1< . ) et nzo oy = 1:6487
— S~ ~ 02031
4™

=
Il
[
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=] 2N
91. cosx = E (=r (;—)I —o0 < X < o0 93. The series for Exercise 41 converges very slowly because
v the terms approach 0 at a Slow rate.
s( ) E (- 32n o ), ~ 0.7859

95. (@ f(x) =e> f(o)=1 (b) &= i %
n=0""
o & (21 b2 8
f/’(x):4e2x f”(o):4 eZXZnZOT 1+ 2x +?+?+
f///X — 8e2x f///o — 8
¥ () I I N S V- S
=14+ x4 2, B¢ 3
=1+ + 2| + 3 +

=1+2x+2x2+%x3+- -

X2 x3 X2 x3
=eg-e=(1l+x+-+=+ - J1+x+T+=+- -
(c) e =g - ¢& <l X+ 5+ %5 )(1 X+ 5+ )
2 X2 X3 X3 X3 X3 4
- 2 4 X LA AT A I T 24 2y3 4. L
1+(x+x)+<x+2+2>+<6+6+2+2>+ 1+2x+2x+3x+
=) lnt2n+1 1 o
97. sint = et = = —1)ngn
2, @0+ 1) % o ,,ZJ e
%_ & (_1)nt2n ) ntn+1
t &+ n+9 =377 Z N+l
J’ [i (=1)nt+1 ] In(t+1) = (=1t
S 2 (2n + J(2n + D! ZO —1
i (—1)nx2n+1 Xln(t+ 0 l)”t"+l = (—1)mntl
&0 (@2n + 1)(2n + 1) Oit Z 17 | 207n+1)2
B oxd XX
: =X—-T+=--Z+=—-
101 arctan x = X 35 7
arctanx_\/)—(_i/z+&/2_xl3/2+xl7/2_
JX 3 5 7 9
. arctan x
AP
(o=
2
ByL’H(")pitaI’sRuIe,IimarCtanX: lim 14X/ _ lim 2/ =0
X0 X x—0 ( 1 ) x-01 + X2
2/

Problem Solving for Chapter 8

Loy ooy 43 B3

12
(b) 0, é’ é, 1, etc.

o0 n
(© limC,=1- 2}(2) =1-1=0
N-oo n:03
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3. If there are n rows, then a,, = w
For one circle,
1
a — leandr, - L ﬁ>:ﬁ:1
3\ 2 6 2V3

\4—%*»\

For three circles,
a,=3and 1=23r,+ 2r,

T

s

\4*7\)‘% —

1
h=—"7=
2 2+42/3
-1 ! \/§r2
For six circles,
a;=6and 1 =2.3r; + 4r,
[ 1
s=
2J/3+4 2y,
-1 | \/§l’3
Continuing this pattern, r -
gHsp Th2/3+2n-1)
1 2n(n + 1)
Total Area = (w1, 2)a, = (
(7t )3y = 2ﬂ+2(n—1)> 2

T n(n + 1)

223+ 2(n + 17

™
8

N

lim A, =7 -

Nn-oo

5 (@ Yax=1+2x+3+ 3+ 24+ 3+ - - -

=@+ +xXE+ ) F2x+ X+ X+ )3+ )

=1+ +x0+ - [+ 2+ 3]

1
1-x3

=1+ 2x+ 3%

R = 1 because each seriesin the second linehas R = 1.

(b) ax = (2 + ax + - -

=a(l+xP+--)+axl+xP+- )+

)

=(@t+tax+- - +a, xPHL+x+ -

=(@gtax+- -+ ap,lxpfl)li e

R=1

CF A, XPTY) 4 (ggxP + axPtt 4+ -

)+

cF A XL+ X+ )
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2

X
7. e’<—1+x+5+---
3 o) n+1
X=X+ R A = X
2! i~y nl
oo Xn+2
= — =+ = -
fxexdx xe¢— e+ C nzo(n+2)n!

Lettingx = 0,C = 1. Lettingx = 1,

& 1 1 = 1
= —_— = + _—
! 2«0 (n+2nt 2 n; (n + 2)n!
& 1 1
Thus, nZl(n +2n 2

T o 27 . 37 .
sin x sinx sinx
9. Letal=j —dx, a = *j —dx,aazf —— dx, etc.
X X X
0

T 27

Then,

“sinx
—dx=a-a,taz—a +- .
0 X

Since lim a, = 0and a,,, < a,, this series converges.
N-oo

11. (a a, = 30
a, ~ 1.73205
a, ~ 2.17533
a, = 2.27493
ag ~ 2.29672
ag ~ 2.30146
r!Ln;lc a, = 1+ 13 +2\/E [See part (b) for proof.]

(b) Use mathematical induction to show the sequenceisincreasing. Clearly, a, = Va + a, = JaJva > Va = a,.
Now assume a, > a,_,. Then

a,ta>a,_+a

a,+a>Ja,_,ta
81 > Ay
Use mathematical induction to show that the sequence is bounded above by a. Clearly, a, = Va < a.
Now assumea, < a. Thena > a,anda — 1 > 1implies
a@a-1 > a1
a’?—a>a,
@>a,+a
a>Ja ta=a,,,.
Hence, the sequence converges to some number L. To find L, assume a,, ; = a, = L:

L=JVa+L0O L2=a+L0O L2-L-a=0

1+ 1+ 4a

L= > .
1+ JV1+4a
Hence,sz.
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=S 1 1 1 1 1 1
13. (a) nzl on+ (=1 = 21-1 + 22+1 + 23-1 + 24+1 + 25-1 +-
1
S=%x=1
1 9
=14+===
5 =1 8 8
9 1 11
=4 ===
S 8 4 8
11 1 45
T8 Tm T
_45, 147
32 16 32
a1 on+(=1)" 2(=1)"
(b) a, T oD (D T gl (-t
Thissequenceis%, 2, %, 2,. . . which diverges.
1 1\
© ~/ o = (2“ - 2(_1)n)
1

=TT %<1converg$because{2(‘1>"}—%,2,%,2,. ..and ¥/1/2 ~land Y2 -1
15. § =130+ 70 + 40 = 240

S, = 240 + 130 + 70 = 440

S, = 440 + 240 + 130 = 810

S = 810 + 440 + 240 = 1490

Si = 1490 + 810 + 440 = 2740



