MAT?2705-01/04 05S Final Exam 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].

0) %%4- 2% +20X = BLws4t ~ BZsi4t |, xo=5 , X'()=0

a) Solve this inthal value prob\em , Shawing all sreps.
b) Express the drving funchon v this deq 0 p\')aSe-sHPred CoSine -f:—_,m, Tt would be a good idea

Yo first make a weffciet-plane plot thatillustyates your caladahon, Thenuse +echnology
Yo P\o-\- the difference of the onginal funchdn and your rewntten f?:wn which should be

zew. Tsiv7? _ _ X
<) Plot your soluhon m part a) fogether with the steady state solution ¥ an ‘-"PPWP""‘“+t
Window Using technalogy thatrdhows them merging +Dg ether as the Tvansient dies awagy.

Skeldn uhat you see labding the axes with vangb e ‘names and numbered hck'mr!zs and

labeling the two curves.

@ A= 4 1 -\ a) Find the e\genvalues oA | us(?‘g tedmdogy to evaluate the required

25 -2 deferminant and +0 solve the corddion. .
bt 2 ) Forthe smallest elgenvalue, find a basts {._E_l,...'j of the associated

egenspace by hand using fechndogy only for the required o reduction,

¢) Evduate the matnx produck of A fimes the vedor [~V ') amd cmf‘\mﬁom this result

that tnts vedror is an elgenvedor of the matrix, _ _ "
d) Can 4his vedor [-1,2, 1) be expressed as a linear combingtion of the elgenvecrors you fiu

inpart ©) 7 Setupand selve a linear systemof equanons to answerthis gquestion and ifthe
answerls yes, express the given vedoras an explicit linear combinaton of those eigenvectors,

@ R m ka mbs LL=~R—3=4 x\//=_(OX\+G)<2 X\(O)'—"'l N X1(0)=.0
%"= 6X-10%, %@ =0, %/©)=0

—

) Write both the degs and the nits in matiix fom

X\ ¥
Hmmﬂm-'»cm—l equil (x1=AX etc) '\denﬁi@mg the coeflcient matrix,
H“Wm_\ tnits b) Find the eigenvalvesof A& by hand | ordering them so that-
b Dl < Ul

<) Find the COﬁ'CS?ono\w\g elgenvedors €, and E..

d) Write down tre new differethal equahions forthe new vanables
Y reladedto X by X=BY here B = augment (E\,E2).

two masses will W Moyving ? Then sdve them ) S\’)OWMS all work,

__Copmiowac] Explain. €) Express thegeneral sduhon in tems of X\ dnd ¥z .

f) SO\Ve‘H\e mlha\ Va\\'t ‘)l’v‘o\em and s\'ar\'e, 3@1(- re;u\'\'s f'l)(“ X\ and X‘L, as Wu as 1N VCC«\'D(‘fOWV\
as a \mear combinghonof the e\geq\red—ors o \den‘\"‘g\j e two modes OF the 5gs\em L

9) Tecdledhve marionof e sysiem is penodic . Whats the (smdllest) period of the system mohon
Plot x| and X2 vergus £ for one such penod ( after firstchecking that it actually repeats
overa winday of 2 such penon using fedwology qnd make a Yough sleldnof what yau see,
\abe\\ng the mes with numbered ticemaries aqd‘mmh(:qu the fwo funchons by their vanade
names and the homzontal ayis by ifs vandde Name,
OPTIONAL, _If you considered the oprinal queshion abeve , does your plot- agreewith you
wntuihon ? Eljxpsqm_

The second mass (s held at eq'u\\%mv\
while the first mass is pulled +fothe
ﬂghlr 1 unik Thenbothare veloused.
Canyou guess whid direcnons the




