MAT 2708-04/05 \ 8 F TaRkehomeTest 3 Ansyarc(l)

Way 9x"+6X'+10%X = O, XOI={=-X () b) cnhinyed.
rt
y=e /U gr2e6ral0=0 - lo (Xp= @Cosm*c;\suﬁutj
- =0 o= —6£6J79 ' : =
- A:Z\J39 £330 -~ eLED. _LJ;:%_-..?\.:,:L 6 (xp'=~0gsmut + Wgasut)
fXQ = U c;cmd{ —wigsmek)

eft- o3 et Alg'(co;’c £\ s519k)
o st )ffvg:n;) £ - (real basts) QVP*QXPH 'OXP [(IO‘}Q)Cg,—\réwG,’l aswb
+ [~outzt banfcs] s b

X =_€—~t:/3( Cy COS(’*CZS\;\E‘) b
(= 2\ o~Y : ~t7. < | = 37sw~‘
b 35 € JF(C (ost rCasing) t€ 3(- C\S\nfﬂ'C-zCOs'E‘) 0~9Li?

xl@@=¢ =17 T N‘%P

NUN=~LC 1 ¢, == 1| — = V41N =-2% det! a= -9 2+3ew
r___ e—;/;(cos{~ %s&\"‘c})—j &c;}: L [ -ew “o}_;:; —ew
— —7 ‘\ 3 B [fgm w9we B 4 [w«%l\
k= %Q‘L“: 3, W= 4 ] A= (Ghacqt =37 ( eo_%)z)zsf;éc\)z] b_ A?Zz
5(9 X' Cx H WX =0 '76@= 32 3
X1 Zx4e @X =0 b \}Qlu4—~l44u)7-+106‘}
O=h@=-4 Nz (4 .Blw3=Z: (44 )

=188 77 W (9‘—4
L w=0, &- wme.x-&ﬁfv 09429}

(Dnw) e %'Z’ G \%7\

e

[oo—\%w 2 8l

To= 3 =5 To= 0= 5%\

Q:Q}JCO: \ﬂz'o' X l-gal

<oy = <\f¥”

250 = [+ 4 = —-l?
K =g =J 0 A(O)=27 , Alwmd - 05 2 (¢
[X— + B ‘j ew/\ve\eye o A(9) ¢ &

funchions Q ~ .58 1n same ball pactk

x'=-1¢e % (cosk ~ 2 5mE) > W=
C’t/ 3 C—Sln‘t— < CUSE}

¢ B (C1-2) wst + (%—z)s‘nw &u [lO‘A IA
"‘C /?l —2cost — 1S\M;‘-\ ) X = _@(0515«-5\045

(0*9)21« 36 =327

tant = "9.,7 need SMq“es\' tyo C4> -< G, ¢>
| sdl“hm 1‘4 S tanS =~
9 E: ‘('('——omc\w\ 9/7 x 2.23@ - S [m
- (X & —0.54(9) (Magie) ¢ A=JEel =(E7
b) Ix"y ox ‘4 (OX = 237 S wt E ﬁ“l w< (:e...\'[' + ar<tan 76 <B:)
e AB - arckun ‘/6 - “71-— T _arckzn VG

= *CorStn
l’) X\) %LOSU& C‘Zﬂsm"\)k % ~J O 2_2_4. Gﬁdﬁs > O so Shiﬂd
ngh'\‘ ™ Time Line , Fea laler 1 Pme



MAT ZJo5-04/05 (BF TaehomeTest 2 Angwerz (2)
-9t =
Do) [x,= 5 Hws2t , x2= "'(s csu-tosing) |

b) )‘\/: "9)(1 + Y2 Xy (Y= &
(-
PORE “SXI~T7 X% Y2)= &

3R (22000, 2] 3]

P 0= 1A I‘ = 2 —7}7\\

DA +7) £ & = 7% 4 [n +68
qup\?z )\ = -3 :t:Z‘&

N =-Bt2L !
A-T = |"o¢s-2t | | -~ *%‘“{X‘}:(ﬂ
-5 1%l O %z] 10
(0N

O
L
=t
H {Jga ZUVC} %(\,2.5} xi= £E)%
2 £ N
VST oD
€) br = b=y H =t

— (—-3‘\206 I
E\ 6 &)l Y gtv=4 so 't——O A

) ?
> & B (asat smz@[é(\-ﬂ

i

—

— _%{é{((}%% L 2SN+ L(ant-2 Cvsl—&))X

L st #\ snle
= Q “g(Cds A 25D | 41 9/ { & (sintt-2 s Ny Chaose real basis
(x Lk Stk of soin spoce

l (X(l,_qé-t?t{ st FLSM’U:J -aLCSmQ.b,z @gb‘f)ﬂ < gereral
5(2' B <2t SO n

<) Cgl:EﬂM\: a {.15_ “Z@‘k [@’Z\OD/S]_) G 5= Q_____b - h=-1lo

X(o)
x| _ -8 Cos2k t 2sin 2k — 2 st +4Co5u:]= %(géoszt) . Ao x |
YL‘ ¢ 5ws ~ Osint e B ( Spstb-vsin) | |y,

(WP solr)




MAT 2705 -04/0S |8 TakehomeTest 3 Ansierx (2

€) conhinued
@) X/ =x YW=¢e — . = Y e
@ Wi!T XimtXz  yz@)=0 M L 03 "

X, = Ax5—3% - _ |23 O -\ — 3/2 0 O
xn/ -y O O"\[¥x X ¢ ‘iL‘ a 4 $/z 3 A
;?}: 1 Y% 0 |{|x), |x 7|0 Ae = B AB:FD\ O‘/%

N 2
3 o Y= \{x3] |wb| |0 > 00~
N . d / -4
A nangdar maox, det el I AR 1 0
g ecthgord valves! W (=] 020 ||9 |7 |29
( I —
A N © o \oopuibeppey=o L2 LOOTE B 3w
~3-5 — | = -t
0 ); R n= -\,~—‘-,*-‘-§) odered D=V Y Cle-,‘/‘z
G'=-3y, $h=CC
C) [ 1 —'f/g
93 - ’39] 93;C59

10| ¥atgb =07 =gt

G oo™
O | */3&*:

00 G I|%
LLF 'g’l
<K%, Xz7 = <O)"t/3 V€7 =t £0,"V3 \~£>
-\ e
N==7 133 © Q /3 6 © )
AariT=| 0 4 O Bl 7% °
O -] |0 Y20

]

3 0 © (‘e:tlz
2= 4/3-%0 || C2®_,,
i L Jlae ™

<X\)‘K7,,Y3> = <(9;0)'(:>
= ":(9,0)\14>

x4 O O O 0 O | ‘/2_50
AxT=| ) SO \= | Y2O \s 0o | 4/s
0 & Fh) |V V2%43) jo OO

X(= 2/3(
Y2=4/36
EXN X X 5) =Gt 4G 4>
=t < 2/37'4/5) >
L/'\~

o

Ge-t_z e 2toTe
(\\{P Sdn)
£) _
Y, '= 2 (. ﬁ’:t-f;_e *2) =0
) = 27 St=2n2
2 (393
K= 12 6e e

- \2 (-'@.ﬁnzﬁ)* (€ln?. {'0)
:‘Q(-z +%\=‘3 CXZMX

9) laugs\-dmmc\eng\'ic\-wﬁe =3
575 =IS forswgle ex | BUT (n
@D inahion with thers need a bit engee
trne windowin plot.




MAET 270504/05 18F Test3 Takeoime Answers (4)

@o,) Xl, = =Xz X o) =2
e'= XW—2 % Y b)=-S

RSB

""/

0) B (83) = BIA(R) » § =4y
:{-10 }[uﬂ _ Yzw yl==2y, y=ce *
e ) 2% Y=Ly, %= Ce” V2

f[_f. from above

Q‘:—Z(’Z?) lQQ-‘:“% (li?.}

TT==2 -2
=0 h e\ toel e
wndow
q) X(w) = 4Q RPN pomﬂlég on
U, ayis foYis accuracy

Xz((())"‘ 862‘)'-36
£~0,040%,-0,0202) = -0.020L 2,47

b



7-
1- .
6-_ [0.94,6.17]
0.5 >
41
0 /\\ o —— 1 3-
5 1 15 -
t 21
-0.51 / 1-
0 T 1
_ 12 3 5
®
plot 1: response to extended impulse plot 2 : response amplitude A ( ®)
6-
51
4 X
3
-
1 1.39,3]
; k
0 . — : .
5 10 15 20

t
plot 3: x, (red) and x, (blue) plot 4: 3 tank problem
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plot 5: blue eigenvectors (label),
green coord axes (y,, y, upper, lower axes) ,

black initial data vector (label),

red projections along axes,

yellow soln curve



