ELCE 2260 EXAM #3 prob 1 solution U
F11

EX: a) Find L{ru@-3)}.

s 2

b) Find v(z)if V(s)= 3 + }
s“+24s+160 s+1

4(s% + 65+ 25)
s(s+D(s+5)

¢) Find limv() if V(s)=
t—0*

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

1 2
V(s)=——+ >
s+5  (s+1)*+9

Im
A

SOL'N: .,q) Ope way +to solve Hthis problem (s +o
make tua(L~3) (ook (ike v(£-3)u(t-3).
76 do so, we write t as (4-3)+ 3.

L TAu(£-3)% = L Yfet-3) +3]u(+~3)3

Se V(-(—.-3) = (‘E-S) +3 and we ase the
o?e(q)/ cdentity:

L5 v(ta)uf-a)l =€ LT
We have Vv(+£) = £+ 3, (re’o[qce L-3 with ),




LI++3% = 3

S—r—

A+
s* g
-3
Se L i+tu(+-3)% = e Aoy 3
a* g

Another approach would be 4o Use
the ‘wlen-l:‘vt/ for mul-tilo/icq-éZon by t:

L SLty#)3 = —jt_ LSvt)3
S

Se we have V() =u(t-3)= lu(¢-3),
andl we use the delay ia/en-é/‘é/v with
v(£-3) =1, which means v(€)=( (when
we change from V(t-a) to yz), we
shift fZe Function V(t—q) to the left
by 9 If we have a constasrt
unction, shifting rt l(eft has o
effect — (£ (s stil( a horizontal lire.
Se L $1u(t-3)3 = e_‘gs.(.%n%: g_sf
S

Now we use +the E,Aen-ki.—(-.)/ for multipli-
cation b)/ .

—3s
£ 34tu(€-3)3 = ~d e
ds 2
- 335 -3
i = _'(—3)_3_ -——e S
s 8%

LStu(t-3)3 = <>:3$'(\~ + 5)
32 S




b) Use partial fractions, but write +the
First term as a @lecquhj cos() and

sin():
V() = _3 =
g2+ 2434 (60 S+
a ®
Vi) = (3412)-3(%) + _2
(3+12)* + 42 g+
in fl
a w

vtey= [ oeun () - 3 sin (o) + 22 ue

d> Use +*he tnitial value +heorem:

lim ) = lim aV(s)

+>0? S->00

= lim g4 (2°+6s+25)
S0 K (341)(s+ 5)

4 2 .
= Uim 4g we may (9nore
S-»00 g2 additive terms

of (ower order
cn 8 than the
ﬁf‘?je_s'é order term
-3 co

lim )=k
t-ot




00 We use a common alenom},nq:(;or to write
V(8) as a ratio of ,oo[//zoméa(s n 5.

V(S) = | 4 Z
$+5  (s+0)T 7

i

(240)°+ 9 + 2(8+5)
(8+B5)[(s+nN* +97]

= S 42941 A4 28 + 10
(s+5)[(s+N2 +q ]

= s+ b+ 20
(s+s)[(s+1)1+ﬁ

V(s) = (@+=)"+ 42
(8+5) (3+1)*+ 3%

Zeros dare roots of numerator o's
pe les ¢! " " SAepomingtor x's

Zervs: S:—z+k‘)t+) 5="2”ﬂ

PoleS: S= -5, 5=—-I+\‘}3, s=~1_j3
Iim
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