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1. (a) First consider the absolute series Z e Note that, for large ¢, this resembles the
i

series g == E ,—2, which is a convergent p-series. Then
7 7
— ,
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: 93 1 i 9
lim 3231_ = lim — L = o
1—00 2 1—00 323 -2 3
2t +1
and so, by the Limit Comparison Test, E 3 35 3 also converges. We conclude that the
Z —
given series is absolutely convergent.
202+

Note that, for large i, this resembles
33— 2

Z Z—3 = Z —, which is the (divergent) harmonic series. Then
1=1 1=1

212+z

lim 22=2 = lim 2+ _2
1—00 7 isoo 313 — 2 3
2% + i :
and so, by the Limit Comparison Test, E 3 55 also diverges. We conclude that the
Z —_—

given series is not absolutely convergent

(o) 2.2 . 2.2 .
So now we return to the original series ; 3?3 i—; Let p; = 3;3 j; Immediately
2
we can see that hm np; = 0. From f(z) = u we have
33 — 2’
2(3x% + 323 + 4z + 1)
f/(ZL’) - = 3 2
(3x3 —2)
Since f'(z) < 0 for x > 1, {p;} is decreasing for i > 1, and therefore fulfills the re-
quirements of the Alternating Series Test. Thus Z(_l)zgg—+; is convergent, and
Z p—

i=1
consequently it is conditionally convergent.




2] (c) Observe that
.23+ 2
lim < = =,
ivo0 33 —2 3
so the terms of the series alternately approach j:%. Hence, by the Divergence Test, this
series is divergent.

4] (d) We use the Ratio Test, with
7i 7i+1
jaif = 1-3-5---(2i+ 1) 50 |aisi| = 1-3-5---(2+3)
Thus
; i+1 1-3-5.-.(2i+1
L= lim [ = lim (ML S CTh b N
i—oo | ay io01-3-5---(2i 4 3) 7t i—oo 24+ 3
Since L < 1, we conclude that the given series is absolutely convergent.
[4] (e) We use the Ratio Test, with
_(34)! (3P +3)!
ol = 0 el = E
Thus
i 3i+3) (i!)? 3i+1)(3i+2)(3¢+ 3
L= fim | %5 = gy L3 @ B DTG o
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Since L > 1, the given series must be divergent.
4] (f) We use the Root Test, with
il = —— —
a;| = — so || = —.
larctan(i)]? arctan(7)
Then )
X 1 2
L= lim]ai%: limz—_:———.
i—o00 iwoo arctan(i) 0 ow

Since L < 1, we conclude that the given series is absolutely convergent.
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[4] 2. Letp; = L It’s clear that lim p; = 0 and since 4:° < 4(i+ 1)3, it must be that p; < p;41 so
i

1—00

{pi} is decreasing. Hence this series meets the requirements of the Alternating Series Test.
Then
Rl = lansal = 7—
n| — n+1 _4(TL—|—1)3

To achieve the desired accuracy, we set
1 B 1
4(n+1)3 ' 1000
4(n +1)* = 1000
n+1=+/250~ 6.3
n~5.3.



Hence the partial sum sg will guarantee accuracy to within 0.0001, and

1 1 1 1 1 1 194353 _

e e ~ (.2249.
%6 4 32 * 108 256 + 500 864 864000
(In fact, the true sum of the series is about 0.225386.)
3] 3. (a) Let u=a?yso 5du=zydz. The integral becomes
9 1
xy cos(x’y) dx = 5 cos(u) du
L.
= 2 sin(u) + CO(y)
1.,
= 5sin(zy) + C(y).
3] (b) We use integration by parts with w = zy so dw = xdy, and dv = cos(z*y)dy so

v = =5 sin(z?y). Thus

1. .
/a:y cos(x?y) dy = xy - = sin(z’y) — / 2 sin(z%y) - dy

Y o2 Lo
= sin(z“y) / . sin(z7y) dy
1

— %sin(l’QZ/) - [—% COS(%Qy)l + C(x)

= %sin(ﬁy) + %cos(:fy) + C(x).

[4] 4. First observe that the function which describes the plane is

1
=4-2 —.
z m+2y

[ (-2 p)

It might be slightly easier to begin by integrating with respect to y (since y = 0 is one of

Thus we must compute



the bounds), although it won’t matter much either way:

1 2P 1
//(4—2x+—y> dA:/ / (4—2:1:+—y) dy dx
2 ) 2
R
2 1 y=>5
= / [43/ —2xy + —y2] dx
9 47 | =0

:/_22 {(20—10x+%>—0} dz

105 2
= [—x — 5:52]
4 -2

105 105
= (7 - 50) (‘7 - 50)

= 105.

[4] 5. This time, in the absence of any other considerations, the = 0 bound suggests that we
begin by integrating with respect to x:

//(9 2? +y?) dA = // — 2 +y?) dr dy
—1
1 r=3
:/ [9x——x —|—xy} dy
-1 3 =0

:/2[(27—9+3y2)—0]dy

1

2
= / (18 + 3y%) dy

1
2
_ [18y + y3]
-1
—(36+8) — (~18 1)
— 63,



