Collaborative Quiz 2. 40 points total. Due 2:00 PM Friday, October 19th, 2018.

Your Name: Sol V\'H onsS

Teammates’ Names:

Instructions: Must be 4 people per group; no more, no less. Provide detailed solutions
to the attached problems and have one person with the best handwriting submit their work. You
must cite all the theorems you use and check the hypotheses. As part of the Honor Code,
make sure to teach your fellow teammates how to solve each problem.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Total

By the Honor Code, I will not plagiarize and I will help the others in the group understand the
questions.
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1. (3 points) Let f be the ceiling function f(z) = [«], which is defined as the least integer greater
than or equal to z. For example, [2.4] = 3.

Compute the average value of the ceiling function f on the interval [0,n] where n is a positive

integer.
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2. (4 points) Suppose a tank in the shape of an inverted rectangular pyramid with A = 4 meter,

b1 = 3 meter, and b, = 5 meter is filled with water to a height of 3 meter.
Set up, but do not evaluate, the integral representing the work required to empty the tank by

pumping all of the water to the top of the tank.

Use p for the density of water and g for the gravitational acceleration.
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3. (5 points) Consider the series below:

2 2 2 2

5 * 25 125 * 625
(a) Rewrite the series using the sigma notation.
o n=| n=2 h=3 =
2 2. __ =

— =

5 2S | 25 Zo\ _
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(b) Determine whether the series converges or diverges. If the series converges, find its sum.

Verify the hypotheses of the tests used.
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4. (3 points) Determine whether the series converges or diverges.
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G 2n — 1
5. (b points) Consider th i 1 .
(5 points) Consider the series ; n (2n n 1)

(a) Write out the partial sum s3. You do not have to simplify.

3
5, = > () = In(z)+ h(F) + h (5)
n=\

(b) Determine whether the series converges or diverges.

’Te_\CScoPinj Sum |
SJrle-e.thl C_ovv\fu\-\-e. ‘e Wm\ Pa\r‘l'ial sam  and '/?\\(E ‘I’Lxﬁ,

\imit N .
Cm = Z \n('l"—l ) _ %(IV‘(M‘U — |r\(2n+|))

2n -+

= (wi=por8) o+ (% = ) + (S = )
+~~-%-(bkﬁiw-WHQM+0)
= \n| = In(am+l) = o= [nzmt)) = = In@zm+I)
Theretove iln(”‘"): i S, = lm —Jn(amt)

2n +| M= Do M —> 0o

= —ln(eo) = - 0o

Oo
Hence +he Seviec Z\v\(z"_l) diverges,
n=|

2h+|
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6. (3 points) Determine whether the series converges or diverges.
1 n 1 N 1 N 1 N 1 N
V2 2v3  3V4 45 56
Tn sigma notation  the Sevies (g >
AN
| | | |
; - N —
Since =" 3, and The Sehes
V\\! N N

N\n+|
S L\/ F-—-l-es+ Cf=3/27|))

bo

Z ’Vl\g',’; Cohve\r%e_
=
) use The Limit CBVV\FO\H%Y\ Tes+.

we
Check Hhe hypothesis :
- L, |
F‘ogl‘ﬁv\Jﬂj Since. both v nd NeS ave

FosiJr‘iVC —Po\r n?-ll +he L\\/FO-I-L\o_gi{ is Sahched .

M |
i P P

i o= L 100 W] a0
(by contrurty of () = m A= =
Sine the limt exists and is non-zern, by Hhe Limid
Comparison Test erther both 7 = and 5 o= converge
oy lboth diverge.  But Z:\,l—} converges by p-dest

(p=2>1) so Y=

also con vevge s
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7. (3 points) Determine whether the series converges or diverges.

;sin(g> _

: Swm I

Observe that M= Lot X= T T N7 K
ondh N appvoowl/\e_s +00 as ¥ aﬂol’oaclzxeg O'ﬂoM‘HQ\rUH‘.

Hence n— 0o s ><—10+ ond we  Can WUse Clnah?,e,O‘F‘vq\rleeg

fo gt lim s () Z|. This suggests fhat fhe
n— 06 o
n

Limi+ Comlmvijovx Test MiJM' work - But frst we need b
veridfs tue hypothesis R flo Limit Comparison Test.
Check the kYﬁoﬁ’&sﬁ;’

PosiHvity jr!\— is ?ogHi\le Ay nz2l but iS5 netclear
v sn(E). The graph of sinx  suggests that sinx 20

_ a _
&v K=, 2, 3,

Heance Sin (jTh_) s also FoSi'ﬁ\/e, (:bY Nzl and ‘H'\g, kyro‘l’l'v.,{if s

Sahched. o I Sm(l;-)
_To\\<.|r:J “_L\(/ L“M\t: y\l\_)moo ———-“Dn =v\l)\n;\o ___?___—— = \ )

——

- . n . -_
Since +|"@ ‘|M|+ ez)(i5+‘§ QY\A s hO\/\'%QVD) L\/ ‘H'\a, L—lM\+ COYV\FAV\-SOV\ [CS‘(—

el ther \:oH,\ Z Sln(:“,\—) and Z —TV\L Convevge o both o(iVQ.V‘gﬁ.

= ar 1% 0o
But E\T =T2 L ad g—{; Awevges by p—test

n=\
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8. (5 points ‘
(5 points) ©) FosH’iV\’\”y
1
(a) Show that the series Z o diverges. J:(,() -—I—- >0 »L\;Y X2
_,[W\{JMI Test. et -J:()() = x|n>< '

Chheck thwe \/\\/FDHV.SQS.' | _(l41nx)
O Grinuty @ Snce TOE ) ) £ is diffaentiable
ond  conhinuous ‘ovr X 21

@ Decreasing ! Sinte £ = <o hor xm [9)

(X Inx)?
£ is decreasing for X 22 o ‘
%, u=InX
Compuinng The I\‘\'e.q\r'a.\" > ‘ dy — du du= odx_
- - % Inx @) uw =S
ulz

. t o du
:_(:\\_,MOo S\nv_ \\vv\ K_\ ‘ \,} I 2 \\M [lr\\t\ |y\l{n2ﬂ Do
Hence g —— % diverges.

Do

| .
By the \I\+€_3Y0\\ «I—e_s—\—, Since thde o(\Ve\rg,a.f EL:‘“—” also le(’_V‘ng_

(b) Show that the series Z () diverges.
po
= |

Divect Companon Test, Covv\'l)m-e, + Z nInn -
Check The hy psthe sis” "

i Vit " Roth ( o\y\d | ave ’I)osi‘l‘l\Ve_ -f;y n27.
—E—O-S-—JD_# — b (n!) N lnn

Comparing the Foms:  Obsevve +Hhat nn-)) - 2:1=Nn12N"=np
{:cv n=2. Then s\ In i an H\C\r-eﬂkfll\j 'PVW\C"'IOI\

But then l > \

n(n!) € \V\D(on“)r n |V\(V\oo' | In(n) ~ nln(n)
we have D NN Z—m By the Pirect (omFah‘:or\Teﬁ,
h=2 n=2

. N Bo '
since Z r\\h() o{Ne,\rg,aS, Zm also 0(|Vekg,a_§_
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9. (6 points) Consider the alternating series below:

oo

n—li
Z(_l) %

n=1

(a) Determine whether the series is conditionally convergent, absolutely convergent, or divergent.
Fivest test for absolute convelrgemee . The seves of O\Lgolvﬂf_ Values
do I
s Z N2 SiV\Ce Hhis 1y a P——Se\q'eg with ?:—‘ll';
n=| (Y
1
—dest 2> T
by te pite e N

. L
IS dlvcv%vvd’. Hen ce ‘ZL—\)" 7
| S V\H’ a\osolujre\\/ COV\VC\raM\—(-.

|et’s lest fov co\/\\le\r%u\f\ce U\sir\j e Mk\ma\ﬁ'nj Sevie ¢ Test
Chedk the hypotheses:

0 \/amfsln‘n\j oct ]A\Q'hﬁ’fj @ Decv—eoLS\'r\S =

oLk
lim “"‘ﬂ&!"‘w":\T’:O ba= n‘m ) *"‘)=‘i‘l/z) ft="% X" <o
W= Do

for %=1,
so -t |
By the A\Jrc\fhor(-imj gf;\r\'es Tesﬁ Z (—\) ‘
n=\

n% converges.

Sine The Sevies converges but is not absolutely convergent,
B K COV\A"HOY\&“\/ c_ohve\rguwl-_

(b) Use the Alternating Series Estimation Theorem to determine how large n must be in order to

1
guarantee that the estimation error |R,| is less than or equal to

10°

\

\R,\ |=|s-5n| 2 ko 0 < (hr0)

|
thl < L’n+l < | O (Oq-é(.h—\-\)
| Rn é(/{:\’)—‘/; f—)'o— [0000 & h+|
n
119 €N

n must be at least 9997
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10. (3 points) Determine whether the series is conditionally convergent, absolutely convergent, or

divergent.
=, (-2l
nz:; (2n)!
Rod—'\o TeS‘l‘-
+ | i
| = lina | @t | = fim | &2 (ht1): Gr)"
W00 | A, n—>00 (2(n+1) ! 22) n!
_lim | &2 (! (n)!
n—r00| (-2) n! (2n+2)!
| 2) - (nkl) -
‘v\h,v:w (=2 (n )C2h+2)(7_n+\)
_ 2 — L~
n— 00 (2n+2)(2n noo 2n—+ |

_ I
Cine [=0 <|J Z 2" Converges a\OSo|qu€\y

(2n) !

\ay e Ratio Test.
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