MAT2705-01/04 035 Test 3 Print Name (1ast, First) B [ :60
Show all work. including mental steps. in a clearly organized way that speaks for iwself. Use proper
mathematical notation. identifying expressions by their proper symbols (introducing them if necessary).

and use arrows and cqual signs when appropriate. Always simplify expressions. BOX final short

answers. LABIL parts of problem. [See long instructions on website].

@ 9(;} +,39r: + ‘hjhf. \').9 = f(t) _ Consider E\‘rsk- The homogereous cuse f(ﬂzo.

a) Write down the chommcterishc equation; use techndlegy to fador't’r and tren find ts routs,
B Wrife down the gemeral sdution,
<) Find the sduhon saﬁsfging‘ﬂne imhial condhions  yoy= 13, yi(oy=y'lcy=0,
by wrhing down the augmented motmx for the resulfing linear sysem of-equahens and
how the individual sl.fe?s it row ceduction (You may use ﬁchno'\093 to do the
individual row operuh'on.s) y, Then check that your solutyon of tug hinear syrhkem
acrualy sclves the system by back substituhion , Then give your final answer Y=

(P' UOUF SOI"L*JOI‘—”\; Y= \Je\c?*‘ Usinusod Should consist Ogl q d(?CQgU"}Q e)CPov—)enﬁ'a( e
ond a Sinusoidal funchion e Did gou checle that it is correct withy MAPLE 7
Eypress the sthuscidal funchion 1h dom s of s quT|+ude and Phqgesmg{. A go5(hjc-—5).

ey How 'long does 1 ake @r‘ the expmeﬁh'a\ term o dC,CClkj +o %o of the am?lihdﬁ
A of the sinuscidal funcrion ? [ Uewp®) = .08 A
Wook fraction of the peried of the sinusoidal function dees ts represent (fe
Fow Mmany cycles ?) ?

?j’ Make « P"KO)V DE’ Y, Uexp, Jsinusetd oM the same axes, Prantitoutand
ldentify fhe 3 curves by hand marking.,  Does youc graph seem conststert wrtly
Hhe results OE PQH’ &) ? Exp\aiq as best Uou Can. L Attedn ?‘uﬁ' o you work. |

a) Now consider the nonhomogencous case wirth £y = 3C cost . Usethe methad
of undetermined coefficients To find o particdar Solution Yp. Chece by bacl substitarion
it the differevtial equation to see that it is sefisfied,

@) mx“icx'tv ¥y = Bowoet M=l c=lo, R=650, Fo=100
«) What are the values of the natural decay nime To, the nuural frequeney e,
and the q/u.ahjl'lj factor Q= wto 7
by Find the homegeneous sclution of s differerhal equation (cun?spmdsdg 4o I‘—].:O)

¢} Use the methodof undetermined oefficients +o find a parhicdar schuhion of s
d‘1ﬁerenﬁal equcrﬁon (Cofrespoﬂdtﬁg 5 the ﬁ‘eadg state suiuﬁ(ﬂ\) when = A5
and express your cesult in the fm'm Kee (XY = A (_os(w't”S},

d) Now investigate the possibility of practical resonance of this system by using

the method of undetermined Coe%aérﬁs o a general value w  and firnd the

qmpl'ﬁude ALY as « ﬁncﬁoo of o, ‘ _

e) Plotthis amplihude versus &q’tqumcy in g wwndoo fyom (D=0 O many hmes

the natural ‘F‘_ﬁq,u\gmc\d Lo . PrRTiFout and atrach to your wock,

£) Use caledys *Uf\ﬂd the exact vatue of (and a 3 Slc_jn\ﬂ(q'ﬁ" ﬁgure apprgxlmgﬁoq)
G The amplihide o maximam. Whatis the ratic of the maximum qmpl‘ahde o Al0) 7



Please reread the test rules at:
http:fwww homepage. villanova.cdu/robert jantzen/courses/testquiz/testrules.htm

This testis to be done without any collaboration. If you get stuck on any problem. you may only
discuss it with your instructor. You are encouraged to check all of your work with MAPLE,

When you have completed the exam. please read and sign the dr bob integrity pledge and attach it to
your answer sheets (staple take home test) as a cover page. first side face up:

"During this examination. all work has been my own. 1 give my word that [ have not resorted to any
cthically questionable means of improving my grade or anyone clse's on this examination and that |
have not discussed this exam with anyone other than my instructor. nor will I until after the exam
period is terminated.”

Signature:
Date:
-6 -1

@ A=170 —ul _Nﬂ This matn¥ (s diagonalizable and one can find
T o o } simple Infegervalued etgenvectors.

a) Using Technology -foreua\.uqhna determinasts | evaluate the charactenshic

equation for A | then fuctor it using techadlogy and find s roots (moke
sure you enrer the maltix CO\’T"E*CH\j)_

b) For each tkgen\mhe 'ﬁﬁd o] COFFBSPOﬁdI.ﬂg basts of its associated eigmspace‘
Use the shandard routine, of most scaling the resuthing basis vectors to get

Integer componerts. Tdenhfy your cnosen eigen vedors by ©=lxe] e
<) Combine 'H')eSQ {'Dgei'her o ]CDIYTWL basts o( ng (order the eigenuqiues by 'mcreas'\ng} 1
v’alue), wnte down The basts dﬁaﬂgqhg Matnx E and use '*"'EChnDdeng ~o ﬁnd E

4) Evaluate the matny Pmdud' Ae= B'AR by hand o show theat the
regulh'ng Malmx 1S dragona\ wi the E}(Pech?c:l dagonal Vatues 1 the cxg?d'ed
order.

e) Ls Y our e'\geqbasls consistent writy qule‘s dnoice 7 Haw are %159 related
45 eackh other ? Ey?lam.

£) Find the new coordinates of the Po]nf 1251 with respect Yo the new basts,

and ten check That the corr‘esPondm% inear combination of the basis yedors
achually SIMP\Eﬁes o UhL2.5).

@ A ._{ 2 q ay  This mafry has a par of complex conjugate eigenvalues.
— -4 Find them and the correspending cmpiex conjugate payc of
eignvedors By and by |

v) Is Your chowce consistent withy MARLE's choice 7 Explain,



