CECE 2260 4w & prob 1 solution u
Fly

Ex: a) Find L{U{T%e’”dr)u(hZ)}.
2
b) Find w(f) if V(s)= 2+S—“;s—+4.
s(s*+4)
2
¢) Find limv() if V(s)= (3; +;2)(;_ 9
—0 [((s+2)"+57](s" +55+6)

d) Plot and label the values of the poles and zeros of V(s) in the s plane.
2
357 +12

V(s)=
& [(s+2)® +521(s% + 55 +6)
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A

_ t-2 4
SoL'N: @) We tdentifs, fo Te ot as F(£-2) and

use +he o!elqy (or shift) ia(en'ti‘f:y:
L5 fe-2u(4-2)% = e > E(s)
To find 'F(Jd) we \reP(qce -2 with t ¢n QC({——Z);

t . .
‘)C(’E): j‘o Te Sftahl’



t -
To find £ E Yo T e Stalft:(%] we use +the
(ln{:eﬂqu ia\er\*{:i,t)/:

£ 3 f;t F AL S = L F(s)

where F(s) = £ 3#&)@ = oC %’L‘t_B,t E

From +tables, we have & %q;g?t% = ¥

(3+3)°

Back subs{}—twl:'m? into earlier expressions gives

acg(fot—zt’e-ygd,t u({~2)§ _ e~2$
$(s+3)°

b\ We know (dlizi — 25(-&), so we focus

on 4he wverse Ltransform of s +35+4& .
. 3(32+4)
$4+354+% = A + Bs+C(2
3(s5+ 1) = (S2+%2D

w

Note: 4he second term i3 written as +the

form for a <dosine p(us Sthe (éﬂ £-domain)-
-1

g8 + C w —£> B ¢os wt +Csinwt

2 2
sHHw’ s +WwW

USLnoJ the Fole Cover-up method, we find A-

A= €<M>
H(STew)

, 3=0

* =i
L’,

Sub &Mc"f:lhﬁ the .fl)r term leaves Bg+C(2) -
N ls?.+ 22
sq—+$+% -1 = Sis+Y4 —(‘52+‘1> =
S(s™+4) S s(s™ ) s(s4u) BGEH4)




1
Se we have 1 = .2 (2) ; 80  B=0,C= 4.
| T4y 24y

£ i‘—, e % - U osin () u(4)

- 2.
2 Y -

£ %\gg - u(d)

Thus
: vE) = 25(+) + [1 + 1 s'm(‘H:)} u(t)

c) We use +4he Inivtial Value Theorem -

Um v(+) = Lm 3V(s)
{-_—)O $-—)OO
- Um s (35 +12)(s-%)
S>c0 ((g+z)2+ 52](sz+55+6)

We may, i,jnore additive terms 5 there is
a term with « hijher power of S/ scnce

52 >>3, for e.kamplc/ as S oo,

Uim v(*) = Um S/fsarz)){ = 3 =3
t=o0 S—>0> 'S/(’ﬁ/z l

Thus, Cim v(é) =2
+-0



d) We Jactor +the numerator ard  denominator of
V(s) 4o Find root +terms +that CorreSPond

to poles (denominator] and zeros (numerator),

V(s = 3(3+32)(3-)2)
(3+2+)5)(s+ 2-:)5)(S+?.)(S+ 3)

JLIE (]
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X
_.Z.HS
@iz
—s K g > Re
=3 =L |
& ~i*
X
—7_~:|5

Note - The sm(_inj factor oF 3 in ‘the

numerator L3 mLssE,nj wn the pole =
zero diagram. Thus, we are unable
+o determine V(s) From poles and
Zerps alone. (T/ze 7«én term may
be added +o the alc‘ajm/n as 4
'foofho‘(?(i‘,)



