MAT2705-01/04 038 Final Exam  Print Name (Last, First) ) J {00

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 simplily expressions. BOX final short
answers, LABEL parts of problem. [See long instructions on reverse].

© 2 4% riedd 50y =523 ye= 0y
) Sdve this irihal value Problem (by hand ).
oy Your schution should consisk of two Par-%s-. a decaying oscillahon and
an oscillation of fixed amplitude.  Express the laffer (steady state, nondecuying
oscillabion) i the Sorm A cos (Wt =8, making sure You express J in
radiouns,
& x'=Ax | za(o?:ﬁfz i
a) Showthatr land S aLre fre exgenvalues of A by using techology o evaiuate
“oe appropaare determinart o bbtain the dharacteristic equation fvr those
ekéeﬂva‘lues) and then Using +ednnoicg\j Yo sclve that equation.
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B Using the standard matrx G@Dr“ﬁ%m for solving hinear systems of equations
(stiew the system augmented matrix and ts cref fom, for ecach case aswell as the
details of Seluing the naw equivalent Sysiem e‘\‘c), ')C'rlo\ a basis of eigenvectors ]6(“
each eigervalue and join toem together 1o formm a pasis {8, 05,, 6;5% of 23

<) Srow by explicit muH‘ip\‘.cqﬁon trar BTAB s diagonal

B = [@_lgjgsl.

S where

d) Find the general solution of s DE sustem using the eigenvector fedhnique .
61U€ your ﬁhal resuH- "~ '\lﬂe fomq Xl:... , etc.

e} Sclve the sysrem of 1nifial ccﬁdiﬁlons, identifying the sysiem augmented
malrix, its rref form and the Wndividual steps in the reduchdn process,
Give your j(‘l'ﬂoa result iy the Evm Xy=r, elc,

£) As a dreck on your work , write cut'the faree D.Es of thic system

(2= ete) and back subshtute your selution fo part €) iaip these
Rquatiens gnd show that they are sahsfied.

3) Asa ﬁna\ c\ﬁecb) evaluate X{(0) for thig solubon +o make sure 1Y 91\"95
the stated mhal value

@ (ciii = 4% 3¥%, PAOER Seve this nihal value PmHem using the
dkz = 35— 4 X5 (0 =} eigenvector technigue. | .
dt As o theck on any errors which might™ derail
your work. , Reenir mind that
Xy =e M3t s a possible soutionaf the REs
(for diffeceat (nihal Gemdihons of wurse )



This test is to be dene without any collaboration. You are encouraged to check all of your work with
MAPLE. Although you may access on-line course materials. all your work must be complete
calculations in which you supply each step and document vour work in a clear organized way.
Technology may be used to rref'a matrix unless otherwise mstructed. to evaluate determinams and to
cvaluate inverse matrices.

When you have completed the exam. please read and sign the dr bob integrity pledge and place it on
top of your answer sheets as a cover page. first side face up:

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

Signature:

Date:



