MATI1505-05 04S Test 3 Takehome Print Name (Last, First) |

Show all work, including mental steps, in a clearly organized way that speaks for itself. Use proper
mathematical notation, identifying expressions by their proper symbols (introducing them if necessary), and
use arrows and equal signs when appropriate. Always simplify expressions. BOX final short answers.
LABEL parts of problem. Keep answers exact (no decimal approximations, if possible). [See long
instructions on reverse].

@ @ By manipulating the geometric serles formula, find a power series representuhions

of {6 = éz_%a and determine 1ts interval of convergence.

by LS your interval of convergence consistent with a plotof § (if § bas a vertical
asgm‘plm\f, , s senes mudy dwerge treve IO Exp\cu‘q

@ § 6\)“ " Find the radus R of convergence and the complete intewal of
n=| n25"  convergence forthis sedes, Justifying all yourclams,

o~ @ Use serles to evaugte this limit (you may assume the formuag
@ [y 1T Co5X for the Teylor senes of cosx and ~e:" . e
%20 | +x-€% ) Use Lifopialis rule Yo evdludre Yhis hinit |, being careful Yo check

vah dity with each appli Cq-H on. . _ N
¢) If you Plo(—ﬂms expressios os a nchon of X and Zoom In on %=0, 18 your graph
consigtent with your exack result 7 Bxplain.

@ gO.S‘ Xze—xzdm w) Use series Yo QPPmumcd'e thic v 3 decimal P\aces (lerrorl
(o

Y LO“") ex?\%c'sﬂg usINg the alfemauting sedes erroresh mate, \{J\ncﬂ'l_s the it
fvumbera@ f)erms n  needed Yo adveve this accuracy and what is Hheir sum

to G decmal places?

b) Evaluate ‘H\Ys 'mk%m\ numenca\& with tednnology — report your resu W o l{o _?ﬁc\ma\ Pl:ces.
Use this to compute the ervr 1n your G digit Va!_\/c for Sn 1y parta). LS TNIS e
consistent wih your stated ervor bound 6F Vax 1073 7 - .

<) Use the Simpson ermr fvmu\q 4o eshmate the maximum cror 1n Using ‘Hﬂc‘

Simoson rule 1o approximate this integral ard give the value of this approximation.
Show all detalls, [Use tedhndagy o p\o‘\' @6\ over [0,0.57 to eshimate its lamest value.]

@a) £0)= (1 +x)‘7- . Use the Taylor series formula 4o evaluate the first 4 terms of the

lor- sei (x] ot X=O. :
B) -‘;)q:’)nzrralsz,:eihj};nge:l you see established for these 4 tems T a sigma notathon ‘ﬁ)rmu\q

for the com(a\e*e series, ‘e., geta forula \COF the nih term |
¢) Show that you getthe same result by term by ﬁn?\diﬁerenhahm of the denhhy (
(107 = E@a" , since (077 = - d (V%) (revorse the sign of cowrse ! )
o) The 9mv|:;{190nq\ force F on a mass M at a he\gk\’ h above the surface of the Earth
(rdnsR) 15 F= MgRZ  Shew that this can be rewnlen as F=mg(l+ .EYZ:M f(h>
g2 s for IR
Then use the Firsk Zterms of Your Taylorsenes f with x=h/R approximate F
for vaues of h small compared 4o B, What are the foemulas for each dem ge‘;am-}ek,j 2
8) The first dem is the familpar force of gravity at the Earfis gurface. Sincethe senésis -

ollematng , the secondtem can be uged Yo eshimate the maximun emor s using only the
first tem as "the gravizhond force ! A+ What valve of b des this ermor exceed LN

by this estimate if R= €371 km 7 : (&mﬁ«’r)

n=a



