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EXERCISES 10.9

1-8 m Find a power series representation for the function and 13, f(x) = 1 : . 14, £0) = x1n(l + )
determine the interval of convergence. 1+ x) ..
P al -~ X = tan"'(2x)
1. f(x) = 2. flx) = e 15. f(x) = In(5 ~ x) 16. f(x) = tan™}{
1+x z
! il L 18 flx) = ——F—
10 Ty g IO = 5 “‘“<1 ~x) &=y
X
1+ x° . _
5. flx) = 2 6. flx) = 1— x2 19-20 m Find a power series representation for f an;:lv iraph f
A " and several partial sums s,{x) on the same-screen. What
2 ha s as n increases?
ad = ppen
T RRACIE Ry 1
i = 20, f(x) = —5——
9~10 & Express the function as the sum of a power series by 19. f(x) = In(3 + x) 2+ 25
first using partial fractions. Find the interval of convergence.
_x2 10. f(x) = S A— 21-24 = Evaluate the indefinite integral as a power series.
= ' X - 3z + 2 )
1
i 22, | —dx
11-18 = Find a power series representation for the function and 21. f 1+ dx J 1+ 0
determine the radius of convergence.
arctan x -t 2) dx
! = 23, | ——=dx 24. j tan™'(x
1. f(x) = (—II—X—)E‘ 12. f(x) = In(1 + x) J. .
- e 1/ e e avia L AURKIN SEKIES 633
25-28 m Use a power series to a proximate the definite (b) Show that J5(x) = —J,(x).
P

integral to six decimal places.

33. () Show that the function f(x) = 3 f—' is a solntion of

0.2 1 112 - =g Nl
25. J:, 1+ dx 26. fo tan™'(x’) dx the differential equation f'(x) = f(x).

(b) Show that f(x) = ¢*.

173 1 & os dx .
27. J; x?tan™'(x*) dx 28, J; * 558 34. Let f,(x) = (sin nx)/n®. Show that the series 3, fulx)
‘ * converges for all values of x but the series of derivatives
29. Use the result of Example 6 to compute In 1.1 correct to 2 fa(x) diverges when x = 2nar, n an integer. For what
five decimal places. values of x does the series $ f%(x) converge?
30. Show that the function . . 35. Let © _n
x
® 20 f (-x) = Z 2
(*l) X . n=) N
@ =2 T
amo  (2n)! ) Find the intervals of convergence for f, f', and f".
is a solution of the differential equation f'x) + f(x) = 0. 36. (a) Starting with the geometric series 3 o x", find the

31. (a) Show that J, (the Bessel function of order 0 given in sum of the series

Example 4) satisfies the differential equation = B
>, nx"l x| <1
X2T5(x) + xJo(x) + X*Ihx)=0 n=1
@ (b) Evaluate [, Jo(x) dx correct to three decimal places. () F indmthe sums of the following ser. ies.
. . .. n
32. The Bessel function of order 1 is defined by ® "% nx’, x| <1 Gy E] o
i (=1)x2m* (c) Find the sums of the following series.
7 =3 - -
' w0 nl(n + 1)122741 @ 2 nkr — Dx", lx} <1 i > n - "
n=2 =2

(a) Show that J, satisfies the differential equation

iy 3 2
T + 1@ + (2~ D) = 0 W 2oy
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A90 APPENDIXES

Exercises 10.5 m page 613

1. C 3D 5 C 7. D 9. C 11. C 13. D
15. C 17. C 19. D 21. {b,} is not decreasing

23. p is not a negative integer 25. 0.82

27. 0.13 (or 0.137) 29. 0.8415 31. 0.6065

33. An underestimate

Exercises 10.6 m page 619

Abbreviations: AC, absolutely convergent;

CC, conditionally convergent

1. AG 3.D 5. CC 7. AC 9. CC 11. D

13. AC  15. AC 17. AC 19.D 21. AC 23.D

25. AC 27. AC 29.D 31. AC 33.D
35. (@) and (d)
39. (a) ¥l ~ 0.68854, error < 0.00521 (b) n = 11, 0.693109

Exercises 10.7 m page 622

1. C 3.C 5.C 7. C 9. C 11. D 13. C
15. C 17. C 19. C 21. D 23.D 25.C
27. D 29. C 3. C 33. C 35.C 37. C
39. C

Exercises 10.8 m page 627

1. (@ Yes (b) No 3.1,[-1,) 5 1,(-L1)
7. 0, (~m,x) 9,2, (- 2 2] 11 3, [~3, 4]

13. 1,[-L,1) 15 2,(-},3 17. 1, (0,2]

19. », (==, 21. 0.5,[2.5,3.5)  23. 0, {—6}
25.3,00,11  27. o, (—w,0) 29, k*

3L (a) (—,=) ,

), (©

=2 53 87 S5y

3B. (LD, f) =1 + 20/ - xH 37. 2
Exercises 10.9 m page 632

L 2 (1= 3.3 (-1, (- 1,)

n=0

(__ )n . © n
2 SATFL (22 -3 (?) ,(=3,3)

n=1

(=LY

@

9. =X @" + x", (=4, 11. i(—l)ﬂ(n + Dx" R=1

n=0 n=0

12D+ 2+ Dx" R=1
n=0

L3 n o 2x2n+l

x
15. In5 — — R=35 17.
gnS" ,,§=:02n+1

,R=1

(—- )"1 ’ 3 Ss 83 g,
19. In3 + x"R=3 7=
,.% n3 [ -

The partial sums approximate f
better (on the interval of
convergernce).

© (_l)nx4n+l @ X2"+1
21. C + _— 23. C + -

Zo 4n + 1 Zz)( )(2n+1)2
25. 0.199936 27. 0.000065 29. 0.09531

31. (b) 0.920 35 [-1,1], [-L D, (-1,1)

Exercises 10.10 m page 643

Zn © )
1. Z (=" = 3 > (-1'(n+ Dx" R=1
n=0 (2 )' n=0
= 2t
5>~ — R=
Zo 2n + 1 R=
fd I\ D/2 7
7'2(1) (x 77/4)’R=°°
n=0 «/Z_rz.'
9. > (-D'x-DyR=1 1L E ———(x -3 R=w
n=0 n=0 !
@ 3nxn ( l)n 2n+2
7. = —_—t—— R =
7.2 = 192)(hw ’

[ -D” 2n+2
21.2———_—( )’z R=o

20 22720 + 1)

@ (_1)n+122n—1x2n
23, Y "~  R=ow
n% (2n)!
@ ( l)n 2n
25. ,R=o0
% Qn + D!’
1.3.5.....2 —3
PYR A S @rn =3 o r=1
2 27!
2 T, T;
{ proati
//.:-""‘\ Tz
T,
T,
J
-12 P 2
S f T
29. > (n+ Dn + 2)x", DR
= 2 \ /
R=1 \\\\\ ST
~0.6 e~ 1
<11,
(. ~/
-5 TJ
@ (_l)n 4n+3
3L ) 1 3. C +
E] =D » 0.0953 3 5:‘2, (4n + 3)@2n + !
x4 1-3-5- «(2n—-13)
3B.CHx+—+ (- i
Crx+ ,,%( ) PnlGn+ 1



