Mathematics 1b - Solution Set for PS 2
Problem Set # 2

Do: §8.2 # 18, 20, 34, 48, 51

18) > 2 =3%> 2, " which diverges because its partial sums are 3 times the corresponding partial sum of
the harmomc seris 2 '3 which diverges.
20) Ele(%) diverges because of the Test for Divergence.

; — 5 242n41
lim,, 00 @p = lim, o % =1, not 0.

r = 2(x + 1), so the series converges if |r| < 1:
|2(3:+1)|<1—)|2$+2|<1—) -1<2z+2<1— -3<2r<-1— -3 <z< -3

_ -1
The sum would be — 2(m+1) _1 5 = 3o

o 1

48) If 3~ | a, is convergent, then lim,_,o, a, = 0 by Theorem 6, so lim,_, ﬁ cannot be zero. Thus, >~ ; a

is divergent by the Test for Divergence.

51) The partial sums s, form an increasing sequence, since s, — Sp—1 = a, > 0 for all n. Also, the sequence
sp is bounded since s,, < 1000 for all n. So by the Monotonic Sequence Theorem, the sequence of partial sums
converges and the series is convergent.

Think, and think again: Write out the first few terms of the series oo ( zk1+k) (This series is not a geo-

metric series.) Now write out the first few terms of the geometric series > 7~ (7). By comparing the terms of
the two series, determine whether or not the former series converges. Explain your reasoning in words carefully
and clearly. Your answer will form the launching pad for the next class.

Zk 1(2k+ = %
Yhei(zr) = % +3
In general, 5% > 2kl+k
r= % < 1 and with partial sums that are always greater than corresponding partial sums of the non-geometric
series. Thus, if the geometric converges and both series are constantly increasing (as these both are), the non-
geometric series must also converge.

for any k > 0. Thus, > o 1(z,clJrk) must converge because Y., (35) is a geometric with

Extra credit # 52.

52) a) 1 _ 1 _ Iafnti=Fnfn-1 _ frngi1—Fn-1 _ (Fn—1Ffn)—Ffn-1 — 1
frn-1fn Fafnt1 = FPfacifngr T fafn-ifat1 T fafanoifeta fn1fns1

o0 1 — y\® 1 1 =1 i1 11 1 _ 1
b) 21:":2(fn—11fn+1) - En:Q(fn—lfn - f’n.fn+1) - hm”—“’o((m fzfa) + (f2f3 f3f4) + (f3f4 f4f5) Tt
(fn—lf'n. T Fafat1 ))

1 _ 1
- hmn—)oo(flf2 Fafatr f1f2 -0= I#1 — 1
o0 fn _ |\ 1 1 _ 1 1 1 11 1 1
C)lzn = Facifatr lfn+1 =Y (lfn T b)) T =G T ) Tl ) F (o) F (G )+
(f_4 - %)+-..+(fn—1 fn+1)]

1imn%o(fil+L—L—n—)—1+1—o 0=2.



