ECE352
Spring 07

Dr. Thinh Nguyen

Homework 4 Solutions

Problems 6.35, 6.36, 6.37(i) and (f), 6.38(a) and (b), 6.43 (a) and (b)

6.35. Determine the initial value 2(0%) given the following Laplace transforms X (s):

(a) X(s) = rgemn

z(0T) = h_n; sX(s) = PO 0
(b) X(s) = =83

z(07) = lim sX(s) = % =
(c) X(s) = 9_2“;2652%
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2(0t) = lim sX(s)=e 2" "° _9
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6.36. Determine the final value x(~c) given the following Laplace transforms X (s):

- _ 2543
(a) X(s) = et

) 2s% 4 3s
z(oo) = limsX(s)= — " =
£{o0) b (£) s2+5s+1
(b) X(s) = =53
. i s+2
Ho0) = MsX) =@ o1
(c) X (s) — e~ 2ty
252 + 1 1
—_— 1 4 e —3s —_ —
z(o) = lmsX(s) 5122 1

6.37. Use the method of partial fractions to find the time signals corresponding to the follow
lateral Laplace transtorms:
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z(t) = |3e !cos(3t) —%e_*sin(.?t] u(t)
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6.38. Determine the forced and natural responses for the LTI systems described by the following
ferential equations with the specified input and initial conditions:
(a) %u(f) + 10y(t) = 10=(t), y(07) =1, =(t) = u(t)

1
X(s) = <
Y(s)(s+10) = 10X(s)+y(07)
10X
B 10
© s(s+10)
_ L,
s s+ 10
y (t) = [1—e 1] u(t)
-
y"(t) e Whu(t)

(b) y(t) +52Ly(t) + 6y(t) = —da(t) — 3&x(t), y(07) = —1, Ly(t)|,_,- =5, =(t) =e tu(t)

Y(s)(s?+55+6) —5+s5+5 = (—4—3s) L
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Y =
(s) GrDGE+26+3) F 5+26+3)
= Y/(s)+Y"(s)
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yf(t) — (—0.5€_t — 272 4 2.56_%) ult)
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(s) s+2 + s+3

y'(t) = (—26_2f + 36_%) u(t)



6.43. Use the method of partial fractions to determine the time signals corresponding to the followi

bilateral Laplace transforms:

(a) X(s) = m5%g2

, -3 2
X(s) = s4+1  s42
(i) with ROC Re(s) < -2
(left-sided )
z(t) = (39_f = 2.{’._%) ul —t)
(ii) with ROC Re(s) = —1
(right-sided)
r(t) = (—3{’._1F + Qe_zf) u(t)
(iii) with ROC —2 < Re(s) < —1
(two sided)
2(t) = 3e tu(—t) + 2 u(t)
- 452485410
(b) X(s) = ryiortosts)
2 2(s+1) —

X =
() s+2 G2+ T s+ 12122

(i) with ROC Re(s) < —2

(left-sided)
x(t) = (—Qe_zt — 2e tcos(2t) + et sin(?tj) u(—t)

(ii) with ROC Re(s) > —1

(right-sided)
z(t) = (26_2s +2e fcos(2t) — et sin(?t)) ult)



(111) with ROC —2 < Re(s) < —1

(two sided)
z(t) = 2eZut) + (—2&_IF cos(2t) + e_fsin(?t)) u(—t)



