Math 25, Fall 2014.
Nov. 21, 2014.

MIDTERM EXAM 2

KEY

NAME(print in CAPITAL letters, first name first):

NAME(sign):

ID#:

Instructions: Each of the 4 problems has equal worth. Read each question carefully and answer it
in the space provided. You must show all your work for full credit. Carefully prove each assertion you
make unless explicitly instructed otherwise. Clarity of your solutions may be a factor when determining
credit. Calculators, books or notes are not allowed. The proctor has been directed not to answer any
interpretation questions.

Make sure that you have a total of 5 pages (including this one) with 4 problems.
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1. Assume 27 = 1 and
Tpt+1 = V06 + 1z, for n € N.

Show that the sequence is mcreasmg and that limy,,, z, exists. Compute the limit.

‘H\;J‘Xy\43$4\[w \AF“QM) )
?wﬁ L’J ol et %é Xh, < XV\“’" W &r‘&:) nw €N,

(yL:\): Xy= 43 ' > 12Xy,
(n_->y\+l> : Q6 e  Tnduchna bp'l’fu_m;g) X< XvnH/

*..__._..__..__m_._.v

a6 N € CFtan and AGEK, < A[Ctm
/

1.(’~) XVH{ < ¥near .

WJ/C%«) N3 Auertmdigg s WL med b pune
et At v bomdad

Uamn + xp < 23 o erty

=1) Twa x,=1g 3,

Crovad Tp X €5 Haw Xay € 62 =2
The  cdavwn 4, P et

745 iy pgq/wt«co AL s wotimny Ol b a s

( b ex, €5 s cdd VL> Hee  Llnat X = Q‘W\XV\
& iy an d J«)"‘l‘aﬂ/)

X = 6 -+ X
vE=6 4w
X" -y —b =0

Q(-E)C%*'L):’O A x>0, x=3



2. For part (a), you may use without definition the concept of limit of a sequence. Then, for each of the
series in (b), (c), (d), determine (with proof) whether it converges absolutely, converges conditionally,
or diverges.

(a) Assume an, n € N, are real numbers. Define precisely what these two statement mean: Y ohe Gk
converges absolutely; Y 7o, ax converges conditionally.
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3. Assume that ap > 0 for all k N For each statement below, prove it or find a counterexample.

(a) If ag = 1 for all even k, then Z ay diverges.
k=1
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{b) If Z ay, converges, then Z(ak + a?) converges.
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4. Assume (ay,) is a sequence of real numbers,

(a) Is the following statement true: if 0 < ap £ 7 for all n > 10, then (an) has a convergent
subsequence%(.] ustify your assertion.)
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(b) Prove: if lim inf(na,) = 2, then ol an is a divergent series.
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