Homework 8 Math 231: Bronski

1. (a) Since lim

— O

= 8§ = 1, part (b) of the Ratio Test tells us that the semes 3" a, 15 divergent.
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(b) Since lim

— O

= 0.8 < 1, part (a) of the Ratio Test tells us that the series 3« 15 absolutely convergent (and

therefore convergent).

(c) Since lim Tl 1, the Ratio Test fails and the series 3 a,, mught converge or it mught diverge.
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4 Z( 1) —dmergesbythe'léslfoerergence lim 2—4 = 00,50 lim (—1 }"_12—‘t does not exist.
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n 1)! 100" 1
8. nlin;D aa—:l = lim (IT}D% . T] = nli_.n;D nl;[] = oo, 5o the series Z 1(]0" diverges by the Ratio Test.
sin 4dn <Ll 22 |sindn thih 1
12. 7| = 4ﬂ, g converges by comparison with the convergent geometric series Z [| |=3<1].
=, 4 ]
Thus, 3" sindn is absolutely convergent.
n=1
2. lim 3/|an| = lim n+1 _ lim Lt1/n” 1 < 1, so the series f: n” +1 nisabsnlutel convergent by the
" n—oo " mmee 2?41 nee241/n 2 7 o\ 2n2 41 y y
Root Test.
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30. By the recursive definition, lim Zntll — lim % = 0 < 1, so the series converges absolutely by the Ratio Test.
n— 0o ey n— oo n

. = _;3'1 < 3% = (%) forallm > 1. nz=:1 (%) is a convergent geometric series [|r| = 1 < 1],s0 ﬂz=:1 n-:S“
converges by the Comparison Test.
7. Let f(x) = ! _ Then f is positive, continuous, and decreasing on [2, 0o), so we can apply the Integral Test.
zvinaz
i 1 u=Inz,
Smcef—a'.r =fu‘”2afu=2u”2+f:=2~/1nx+c,weﬂnd
rvinz du =dx/x
= d t _ _ _
f & — lim — lim [2\/ } lim (2 Vint —2vin2 ) = co. Since the integral diverges, the
2 H 1]'11‘ t—oo _r\." t—oo e
. .= 1 .
given series diverges.
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oo kR = 2k ; .
8. = —————  Using the Ratio Test, we get
Lt LIy e &

: 2k+1 (k+1)(k+2) . k+1 L
=Mli.rr;c r2)t3) oF =k1_1{r;(2rk—+3 = 2 == 1, so the series diverges.

Or: Use the Test for Divergence.

S e (n+1)! 2:5.8 (42| _ . m+l 1 _.
. I = l1m - = lim —
nvoo | Gn | moo|2-5-8-----(3n+2)B(n+ 1)+ 2] ! noedn+5 3
oo !
so the series “z=:u 25 5. n Gnt2) converges by the Ratio Test
. . : . n® +1 1
16. Using the Limit Comparison Test with a,, = e b, = —, we have
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e A T T) T T AR T T 70 S X e s the divergent hammonic

series, f: an 1s also divergent.
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