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y(t) «>sY,(s) —y(07) =sY,(s) -2
y'(t) > s2Y,(s) —sp(07) =y (07) =s?Y)(s) —2s -1

And

1
x(t) =X, (s)= —7

Taking the unilateral Laplace transform we obtain

[s2Y,(s) = 25— 1] + 5[sY,(s) - 2] + 6Y,(s) = —

252+ 135+ 12
+2s+11= ————

or (s +55+6)Y,(s) = — —
5 5

Thus,
252+ 135 + 12 252+ 135+ 12
(s+1)(s*+55+6) (s+1)(s+2)(s+3)

Yi(s) =

Using partial-fraction expansions, we obtain
Y 1 1 6 1 9 1
e + B -
A i S TS

Taking the inverse Laplace transform of Y,(s), we have
y(t) = (e + 6e % = Je " u(r)

Notice that y(0*) =2 =y(0) and y'(0*) =1 =y'(0); and we can write y(¢) as

y(t)=41e " +6e 2 — Je ™ t>0

3.

(a) From the given initial conditions, we have
Ucl(ﬂ_) = 1 V a]’]d UC:(D_} —_ 2 'v

we construct a transform circuit as shown in Fig. 3-17(b).
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Fig. 3-17(b) the loop equations can be written directly as
1 4
(2 - —)f,(s) - 20,(s)= -
5 s

1 2

—2I(s) + (2+ " ).’2(5) =7

Solving for /,(s) and I,(s) yields

; s+1  s+1+2 | 301
= = =1+ -
i(5) s+ 1 s+ 1 45+ 1
] 1 3
s=3 S+3-3% 3 1
I(s) = f: 4l4=l__ 1
s+ 3 s+ 3 45+ 3

Taking the inverse Laplace transforms of //(s) and I,(s), we get
i) =8(t)+ 3¢ " u(r)
i(1) =8(1) — ze"*u(1)
(b) From Fig. 3-17(b) we have

1 1
Ve(s) = ;f(3)+ T

1 2
Vels) = ;"2(5} + "

Substituting /,(s) and /,(s) obtained in part (a) into the above expressions, we get

v 1 s+1 1
5)=— + -
c($) ss+1 s
v, i 2
el3) = s+1 s

Then, using the initial value theorem we have

s—om §

s+1
ve,(07) = sli_l;r:uchl(s] = lim ——+—%~ +1=1+1=2V

r+2=1+2=3V
+3

vef07) = ,1i_l.tl sVels) = ,li_.nl

Note that v (0")#0v.(07) and v-(0%)#vc(07). This is due to the existence of a
capacitor loop in the circuit resulting in a sudden change in voltage across the capacitors.
This step change in voltages will result in impulses in i,(¢) and i,(¢). Circuits having a
capacitor loop or an inductor star connection are known as degenerative circuits.
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n=0 n=0

1 N-=1 1 N-1 .
I[n] - E E X[k]ejih*/ﬂ}*n] — E[ Z X-[k]e—j(zﬁ/,\r)"k

Noting that the term in brackets in the last term is the DFT of X*[k], we get
1
x[n] = IDFT{ X[k]} = N [DFT{X*[k])}]*

which shows that the same algorithm used to evaluate the DFT can be used to evaluate the
IDFT.



