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Question 1 (b). Let a, = ol Then Z a, is convergent but Z Va, is divergent by

n=1 n=1
the p-series. O]
1
Question 2. Let f(x) = (1+—1) Then f(z) is a positive, continuous monotone
n
decreasing function over [1,400). Observe that
1
—d = In(1 C=In(1+1 +C,
/f / i) / y=mn(l+y)+ n(1+1Inz) +
00 o 1
where y = Inz. The integral /1 f(x)dx is divergent and so is the series ; m
by the integral test. O
Question 3 (b). Let a, = T If > 0, then a, is positive, monotone decreasing
1
and lim a, = 0. Thus the series Z 1) ——— is convergent by the alternating
n—00 — n* +1
' 1 , 1 .
series test. If x = 0, then a, = 2 and so lim a, = 3 If z <0, then lim a, = 1.

Thus the limit lim (—1)""'a, does not exist for < 0 and so the series g(z) =
n—oo

1
z:(—l)”Jrl 1 is divergent by the divergence test. In summary, the domain of
/rLCU

n=1

the function g(x) is (0, +00). O
|
Question 4 (a). Let a, = % Then
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lim @ [3(n + 1)]!16™n!(2n)!

nooe an | nee 671 (n + D)I[2(n + 1)]!(3n)!
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Thus the series Z is divergent by the ratio test. O
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Question 4 (b). Let lim Gntl _ gim 2 <1 — —> = = < 1, the series Zan is

n—oo an n—oo n [
n=1

convergent by the ratio test. 0
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Question 5 (a). Let a, = T Then
: . b5a(/m)2-3 1-12-3 3
o Yo =l e = T b
Thus th on” - 3 by the simplified 0
us the series Z qnii is convergent by the simplified root test.
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Question 5 (b). Let a,, = 35—n (1 — —> . Then

32 —IN" 9 9
lim /a, = lim 5 (1+—2) :ge_% =—>1

92 8l . 3o 1\"
because e < =T 95 = = 3.24. Thus the series Z:: = < — %) is divergent by
the simplified root test. U
Question 5 (c). Let a, be the n-term in the series. Then ag, 1 = 1 and ag, =
1

5% Thus

1 if nisodd

Van =< 1 . ¢ .
= if niseven
1

and so lim sup a, = - < 1. Hence the series is convergent by the root test. O

Question 6 (a). Let a, = v/2n + 2 — \/n. Then

. _ (V2n+2—yn)(V2n+2+yn) _ 2m42-n n+2 e
' Vo 2+ n T V2nt2+vn  Vant2+ v

as n — 00. The series Z V2n + 2 — y/n is divergent by the divergence test. 0

n=1
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Question 6 (b). Let a, =

— is convergent by the ratio test. O

=1
Thus the series Z
n=1
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Question 6 (c). Let a,, = % and let b, = T Then

Inn - ntt |
hma— hmM: 1mM:0.

n—oo Oy, n—00 nl2 n—oo n0-1

Since the series E —— is convergent by the p-series, the series ) >~ 1“12 is conver-

gent by the hmlt Comparlson test for the case a,, << b,. 0
2

Question 6 (d). Let a, = (L) . Then

n -+ 2
n—l‘ —1 —l<1
_nggo (1+%)n—e2 .

lim {/a,, = lim ( 3
n—0o0 n—o00 n

n2

Thus the series Z < n 2) is convergent by the simplified root test. O
n
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Question 6 (e). Let a, = - and let b, = ) Then

3
lim % = lim —(lnn)

n—oo Oy n—oo n

= 0.

[e.9]
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Since Z — is divergent by the harmonic series, the series Z 3
n=1 n n=2 (lnn
the limit comparison test for the case a, << b,. ]

is divergent by

3
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Question 6 (f). Let a, = (§ + ;L_n) . Then
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lim {/a, = lim <§ + ;L—n> =

n—oo n—oo

and so the series is convergent by the simplified root test. 0



