True-False Quiz for Chapter 8
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. False. Theseries } n~*"! =%

False.  See Note 2 on page 441.

—o7 1sa p-series with p = sin 1 = 0.84 < 1, so the series diverges.
n=1 n=1T

. True. If lim ap, = L,thenasn — o00,2n 4+ 1 — oo, 50 asn41 — L.

Ti—+ 00

. True by Theorem 8.5.3.

Or: Use the Comparison Test to show that } ¢ (—2)™ converges absolutely.

. False.  For example, take ¢, = (—1)"/(n€").

. True by Theorem 8.5.3.
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. False, since lim Gntl| _ ——— - —| = lim n—a-’/—n3= im ————= =1.x
n—0o0 | Oy n—o0o (n—l-]] 1 n—oo (ﬂ—'—l} ]-/n n— 00 (1+],/‘i‘1)
- - n+1 - 1 nl
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. False.  See the note after Example 4 in Section 8 3.

-1 1 =zt R e Y
True, since — =€~ ande” = }  —.s0e” = ) ——.
€ n=0 Tk n=>0 1.

True. See (8) in Section 8.1.

True, because if 3 |a,, | is convergent, then so 1s 3" a,, by Theorem 8.4.1.

True. By Theorem 8.7.5 the coefficient of z° 1s fTEU) = % = f"(0)=2.

Or: Use Theorem 8.6 2 to differentiate f three times.
False. Leta, = nandb, = —n_Then {a,} and {b,} are divergent, but a,, + b, = 0, s0 {an + b } is convergent.
False.  For example, leta, = b, = (—1)™. Then {a,} and {b,} are divergent, but a, b, = 1, 50 {anb, } 15 convergent.
True by the Monotonic Sequence Theorem, since {a,, } is decreasing and 0 < a, < a@q foralln = {a,} is bounded.
True by Theorem 8.4.1. [Y" (—1)" a, is absolutely convergent and hence convergent |

. Lo |
True. lim —

n—oo  (pn

<1 = 3 anconverges (Ratio Test) = lim a, =0 [Theorem 8.2.6].
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19. True.  0.99999 .. =09+0.9(0.1)' +0.9(0.1)* +0.9(0.1)° +--- = 3 (0.9)(0.1)*" " = = 1 by the formula
n=1
for the sum of a geometric series [S = a1 /(1 — r)] with ratio r satisfying |r| < 1.

20. True. Since lim a, = 2, we know that lim any3 = 2. Thus, lim (@r4+s —an) = lim apny3 — lim ap, =2—-2=0.

n— 0o T—0o0 T— o0

21. True. A fimite number of terms doesn’t affect convergence or divergence of a series.

o = 0.1 1
2 False. Letan=(0.1)" andb, = (02)". Then 3~ an = 3 (01)" = sz =5 = A4,
n=1 n=1 — u.
oo oo 02 1 oo oo 0.02 1
b, = 02)" = = - =R and b, = 0.02)" = —22°  _ 2 put
L= 2 0" =yg5=g=Bamd ) ab.=3 OO =1 3H -

=1.1_ 1
AB_Q 4~ 36
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