Exam 3 Solutions

1.(a) We slice parallel fothe bottom of the pool. Note Hhot for such a cross-sechon, we have
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So +the volume of o slab is Wi distan ce from top of pool

vollslab) = (30-15- 5.12.12) - Ah £+2 = (450-7F2) Ah £3= 373 Ah #3

ond '
wash’r(s\ab) =~ 3389 Ah: 2.4 lbs.

The work o move a slab a distance of h feet is aPProximc&ely (31BN 02.4)h A F-lbs.
The. work 4o puvp all the water out 15 aPpmximode\y 5 (33R) (L2 ) Lh F-bs , and
ler\ring N =Ye) gives
Total work = _f:) (338)(e2.4) hdh
= (313)62.4) gl

= (338)w2.4)50) & 1,134,360 F-lbs.

(b) The pressure is the same at-every point on the bottom of the pool ;S0
Pressure = (62.4 1b]8#3)(10 #) = 624 Vofft*

Force = (b24 lojst2)(333 &%) = 235,872 lbs).
2. To Find the radius of convergence, We Use ‘e Redio Test:
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x|<1, or 1x)< % The vadius of convergence is.
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The sexvieS corwefaes when 3

Now we need 10 check the e)nd‘?oiﬂ'%s: 4
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R L <4, so diverges
Basy way gam Z ,

Another way * Use LCT with by = & ,a.,ﬁj"a _ Note Hhot 0,70 and bn?0O .
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same behavior. Since n% R

By +the LCT, +he wo sevies have the eha |
o preeneS with p=3<1, it diverges hence g; = oiverges.
Note : The Compaison Test, usin = , does not work. We have
At > = R 2T = = < , and this gives no informedion
since 3. & diverges.
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This is an alernoding senes, with an= ‘,11;—;‘1 . We ‘sow on the Front that the
N . R AR
{ems are decreasing, and we have 7 == M TEAE =0 ) so the sexies
converges by the Aitemating Senes TTesh

Tre interval of covwergence s “%,"3‘].

3. () True (o) False () False (need k2 0O)

4, Consider the senes n2;1 . This S a ge,omejmc senes with first ferm
X B . Y5 1
common ratio § (x= §). Thus the sum of the seres is 50 = ;{7—5 =

(o=%) and
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Next consider the senes 3, nggmﬂ =3 Zﬁm We have two options (at least1) :
n=1 n=1

~ Wonder why fhe denominator is written in this form, guess Hhat it's telescoping,

do partial frachons - nZnM) = ‘%* % = 4= Alnt)+Bn = 1= n(A+B)+A
e‘; A=4) 6—-:—4
[ 2
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Tne nth parfial swm is Su= 17 Fw =g, and W Sa= 1. S0 s aen= 1.
— Write out some Paw'i—io.l sums and ook for a Pocﬁ'em,
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Thus both senes converge, and we have
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5 (o) Note +hat sin k takes on various Pos‘ﬂ—'\ve ard neaoch’ve values, so -\his*is not an aHernahnS
series. We con check for absdute convergence uSIng the Compowison Test:
\s‘“k\s‘ \ = \5‘“‘;‘ < -‘1-(-3 Since % 71,3 [ P—sexies w/ P=3>1, it converges.
kK2 T2 . k=1 N .
By the ComPox'\SOV\ TVest, ?;‘ ‘s‘l\;‘ converges. Absolute convexgence imP\leS convexgef\CB,
o o >

so ki; sj%'( covwerges.

() We have Sn?>8n*-3n = 3 > 2few-3n = 5 < Tomgn . ONce 2 T =
and 27\1*75 is a prseries w/ p~3<1 Go a\iveraes)) %1—2‘(% diverges, By the Compaviso
Test, the original sevies diverges. (can also do using LCT)

(©) We use the Trteqral Test with £00= mhrgeme, We note fhat £ is positive and
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continuous for xz1. (at least). We find ) = Tt lnee}® e () - Botin
denomincdors are positive for X214, so F)<0 for x21, e, T6) & decreas'mﬁ for x21.
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