SOLUTION FOR HOMEWORK #11

1. SECTION 11.8

1)n+1 7L+1/ (n+2) n+1 .

Test, the radlus of convergence is 1. When z = 1, the series converges
by the Alternating Series Test; when x = —1, the series diverges be-
cause it is the harmonic series. Thus the interval of convergence is
(_17 1] .

4. limn_>oo| =

6. lim, s |—W| = lim, o |2] - /1 + = = |z|. By the Ratio Test,

the radius of convergence is 1. When z = +1, lim, ., [v/nz"| = oo,
so the series diverge by the Test for Divergence. Thus the interval of
convergence is (—1,1).

8. limy oo |[n"2"|7 = lim, ..o n|z| = oo unless z = 0. By the Ratio
Test, the radius of convergence is 0, and the interval of convergence is

{0}

14. limy, o |

,1)n+112(n+1)/(2(n+1))! T wz o
(—1)"z27/(2n)! | - hmn—>oo ( 0 By the

@niD)(2nt2)

Ratio Test, the radius of convergence is co and the interval of conver-
gence is (—00,00).
| = limy oo | — 5] - (1+ 1) = [z — 5] B
the Ratio Test, the radius of convergence is 1. When = = 6 or 4,
lim,, .« |n3(z — 5)"| = oo, so the series diverge by the Test for Diver-
gence. Thus the interval of convergence is (4, 6).

16. lim, s |

24. lim,, o | n+1n2;7(4(42”1.1.-‘-&%7;4—2))| = lim,, . |7| - 3721 = 0. By the Ra-

tio Test, the radius of convergence is co and the interval of convergence
is (—o0, 00).

2. SECTION 11.9

4. Since = = > a" exactly for all z with |z| < 1 and the
3

power series converges exactly on (—1,1), we have f(z) = 5 =

33 0 @) =307 3x* for all x such that |2%] < 1 < |z| < 1 and
the interval of convergence for this power series is (—1,1).
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8. Since ;= = Y > z" exactly for all z with [z| < 1 and the
power series converges exactly on (—1,1), we have f(z) = ;t5 =
Yoo (—dx)t = Y0 (—4)"z" T for all z such that | — 42| < 1 &

lz| < % and the interval of convergence for this power series is (—i }l)

24. Since In (1 — ) = — 322 | & for all ¢ with [t| < 1 and the radius of

n=1
convergence for the power series is 1, we have M — Zn o +1 for
all t with |t| < 1 and the radius of convergence for this power serles is
also 1. Thus, we have [ 20=0 gt = ¢ - (f::ll)g C—> 0 L for
all ¢t with || < 1 and C being a constant and the radius of convergence
for this power series is also 1.

3. SECTION 11.10
4. f@(7) = (=1)"22"sin 2z and fC"+(z) = (—1)"22"+! cos 27 for all
nonnegative integers n. Thus f?™(0) = 0 and f@"+1)(0) = (—1)m22"+1,

So the Maclaurin series of f(z) is >~ %x%“. Since

. ’(_1)n+122n+3x2n+3/(2n + 3)|| o 41,2 0
n—oo (—1)n22ntlg2ntl /(20 + 1)! n—oo (2n + 2)(2n + 3) ’

the radius of convergence for this power series is co be the Ratio Test.

6. f™(z) = (=1)""Y(n —1)!(1+ )" for all positive integers n. Thus
f™(0) = (=1)""Y(n — 1)! for all positive integers n. So the Maclaurin
series of f(x)is > 7, #x”. Since
—1)» n+1
o (G0 D)l
n—oo (=1)r—tzn/n n—oon + 1

the radius of convergence for this power series is 1 be the Ratio Test.

8. f™(z) = (x+n)e® for all nonnegative integers n. Thus f™(0) = n.
So the Maclaurin series of f(z)is Y07 Za™ =", (n_l z". Since

I
n+1 |
lim |—/”| — 1im 2 — g,
n—o0 x”/( 1)! n—oo N

the radius of convergence for this power series is oo be the Ratio Test.

12. fe)=2*=((z+1) -1 =-1+3x+1)-3x+1)?+ (z+1)°
for all z. Thus —1+3(z+1) —3(x +1)*+ (z + 1)® must be the Taylor
series of f centered at —1.
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16. f®M(x) = (—1)"sinx and fC"*Y(z) = (~1)"cosx for all nonneg-
ative integers n. Thus f®"(Z) = (—=1)" and f®"*D(Z) = 0. So the

Taylor series of f(z) centered at 7 is > > (2711))' (x— %)%

2n

40. Since sinx = ZZO:O(—l)” p2n+1

Gniy for all z, we have 2732 sng — Zfzo(—l)"( i

2n+1)!
z2n+1

for all z. Thus, we have [ 2% dz = C+> > (- )"m for all
x and C being a constant.
56. Since cosx = Z;’o:o(—l)”é i for all z, we have > % =

T _ V3
cos & = %2



