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TFrove  the Ca/gy-)-{ami/fon Fheorem .

Nameb for  the po//ynomm/ A(S)=df 1S IT-Al

where A IS a nxn Sjuare malrnX, I s a hxh w/ena// malrix |

S s a salar variable and def | - odencle Hhe delerminant of

the malrx , TFrove thad Q(A) =0 Cle )

2. @) Show thaf r=2 s a Tr:‘;»/e rool tjf the charaderisTic Q‘ﬁudﬁ‘on
for the sysfem

where X is a Column veclor , prime "7 " dencles differentiation

with respec'( o The indefeno/emt VariaIJ/C t . (3%)
&) FmJ three. ‘/fneak& ihc/opena/eh't Solulions of this s]sfém (6},’ )

©) Rove thal the cdulions clfained are /:nea¢v mdefenc/enf c/:ec,é/iqj

the, Wronskian of the S/sfém %)
Solve For =% &) -

@ YY + 4%+ (+x*)E T = &%)

b) Y 4+ d Y = 2sin?bX + 5 coscx (57%)
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4. A complex function R is given by
h(z)= ¢ & ¢) + A ¥ (X, ¢) |
where EZ=A+AiY , A=, X, Y are veal variables
amd @, Y are real Funclions.
@) whal are #he oondifions one can say H#al R s mm//vf‘c ?
3%)
&) If h is anablic and Vh+0 , defermine the angles formed
befween lines which P = constant amd Jines which ¥ = conslanl
ih the Complex Z- plane, &A1)
) lf h s omanyc inside. 121 ¢ 2, evaluale

h(z)
fc i Az

where € is shaon in the Ffigure

Y
Ao
- !
5 Lt FG6)= £ wf(l‘)C— Sttlt = | (f) be the LaF{aCe '/'mnsﬁrm of Ft).

@ whal are the condifions Flt) must salisfy in order for exisling the
Laplace  Transform £is) ? (3%)

(%)

&) The LaP/ac¢ com)olufa'oy\ of f(‘(‘) amd 9&) s oleﬂneé{ as
F*9 = [ Ffx)9 (t-v)dT

Show Thal L(f%9)=F6)I6) &4)

(c) Use the Loplace Transform  © solve the following problem .
tX + % +tx =0
X(0)= 1. XKl)=0 e (TR
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6. @) Solve the fo”ou)ivttj problem

24 - %Y

ot — X2

t=0 | 0iX L+o , u=o0

t>0 X=0 U = “azs)

k) If the initial and Lounﬂ(ag condiTions ef () becomes
t=0 0 A <| uso
t>0 X =0 u=I
whal™ will be he differences  in  solulion method and
solufion '(:ype, between  (a) amel (b) 7 wkj ?

(Nofe: You do not have To solve the ogucition in (b)) (8%)

T. F"\A the SD{uT.on U, o) of Lap[ace.s epdfua'['on
uH~+-7? + gf

ihs;‘ole a 90" gec‘[‘or of Qa circu(ar ahnu{us,

=0

I<r<2 , o0c6<Z , also ga'/]'sf/irﬁ the booma/arj conditions
ud, 8) =sin(z8), U(2.8)=0 | 0¢0 ¢ X
U, 0)=20. U, X)=o, PR
(10)
r
RN Selve  the mTe_jra jjm' f dx.d,u - dXn
3 v\)l\ere :,‘df XA‘ and o>h , . 45/;/)

- 4T

¢ Sl\ou) 'H\af wher\ h=3 ,:\1. becomes - 173 (\51)




