Problem Set 17

. Problems: 2, 20, 24, 30,
Section 8.4 34, 36
|
Z (a) Since lim Sot1) _ & = 1, part (b) of the Ratio Test tells us that the sernes Zﬂ” 15 divergent.
Th— O iy
(b)) Since lim [Smtl] 0.8 = 1, part (a) of the Ratio Test tells us that the series Eﬂ.. is absolutely convergent (and
n—oo | idln
therefore convergent).
|
{¢) Since lim Antl| _ 1, the Ratio Test fails and the seres Eu,, might converge or it might diverge.
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20. The series ”ZI j” has positive terms and ..li.n;c. ﬂﬂTl = ||1l—n|1.n [('r;:-—lﬂ . F] = ,,li.n.}a(l + H) 37 3% < 1,

s the series is absolutely convergent by the Ratio Test.

. % (—1)" ! dwug:_n:,h by the Test for Divergence. lim — = oo, 50 lim (-t + does not exist.
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30. Use the Ratio Test with the series = e .
sethe Ratio festwiththe senies 24+ o ¥ 5511 T 5.8 11 14 e T T I (3n + 2)
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= lim - =1
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so the given series is divergent.
34, We use the Ratio Test:
i |3t Yim ‘[{n + D)/ k(n + 1)]! ] —— (n+1)* :
n—oa | t— 00 {H.[} l,."'{,ﬂ_n.}[ | n—+oa | [F.I:ﬂ + ]] [ff{ﬂ. + l} — J.] R [,I‘-;-n_ + J.] |
S .. . |:-J'.IL+J.]I2 L. . . .
MNow if b = 1, then this is equal to lim m = oo, s0 the series diverges; if £ = 2, the limit s
n—-00 TR

2
1 | B E:L!-;_{é] ey =1 < 1, so the series converges, and if & = 2, then the highest power of nin the denominator is
n—soa | 20 i -

larger than 2, and so the limit is 0, indicating convergence. 5o the series converges for & > 2,
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Problems; 2, 20, 24, 30,

Problem Set 17 Section 8.4 31 36
lan d{n + 1)]![1103 + 26,390(n + 1 )" 396"
6. () lim (22| g |t JRLOBT 2000+ ) () S0
n—oo | {n n—s 00 [(n 4+ 1)1]4 3064 +1) (dn)! (1103 + 26,390n)
i (dn+ 4)(dn + 3)(dn + 2)(4n + 1)(26,390n + 27,493)
= I
n—vaa (1 + 1)* 3967 (26,3900 + 1103)
4t -
364 o4 '
e {(dn)] (1103 + 26,390
s0 by the Ratio Test, the series ;:En{ n) E:_”.”* j:;;ﬁda: n) COTVETEES,
b 1 22 = (4n)! (1103 + 26,390n)
) T = 5801 ,;Zn (ml)* 396

1 242 1103
With the first term (n = 0), — = % — T 7 =2 3141 59274, so we get 6 correct decimal places of o, which 15

3.141 592653 589 TH3 238 to 18 decimal places.

1 242 (1103  41(1103 + 26,390)
Ly = 7 3.141 592653 589 793 878, 5
T 9801 ( L 396° T e "

we get 15 correct decimal places of @

With the second term (n = 1),

PAGE 2



Problem Set 17 Section 8.5 Problems: 1, 2

1. A power series s a series of the form Ef gt =g +opr+ eax? + cax® + - -+, where  is a variable and the ¢, 's are
constants called the coefficients of the series.
More generally, a series of the form 3" en(z — a)™ = co + ex(x — a) + e2(z — a)® + - - - is called a power series in

(x — a) or a power series centered at a or a power series about a, where a is a constant.

2. (a) Given the power series 3 | cnlz — a)", the radius of convergence is:
(i} 0 if the series converges only whenr = a
(i1} =0 if the series comverges for all =, or
(iii) a positive number /7 such that the series comverges if |@ — a| < K and diverges if |z — a| > i
In most cases, A can be found by using the Ratio Test.

(b} The interval of convergence of a power series is the interval that consists of all values of = for which the series converges.
Corresponding to the cases in part (a), the interval of convergence is: (1) the single point {ﬂ.}, (11} all real numbers; that 15,
the real number ling {—oo, oo), or (iii) an interval with endpoints a — i and a + & which can contain neither, either, or
both of the endpoints. In this case, we must test the series for convergence at cach endpoint to determine the interval of

CONVETEETICE.
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