Oprional HW ssiubons

11.2 (Solution)

(a) z(t) = e~ 2+4u(t) = ete~2u(t), X(s)

s+2
(b) z(t) = te~2+4u(t) = efte"2u(t), X(s)= € 52)2

(c) z(t) = e~2H4u(t — 1) = e2e~2¢-Dy(t — 1), X(s) = e:i‘;

(d) () = [1 - e u(t) = u(t) - etult), X(s)= % - 41-1

() z(t) = (t—2u(t—1) = (t —~ Dult —1) —u(t - 1), X(s)= es—zs B e:

) z@) =t -2%u(t-1)=(t-1-1)2u(t-1)=[(t-1)2-2(t - 1) + LJu(t - 1)

@ 4.7 ¢c,ee

(e) H(s) =

(f) H(s) =

(g) H(s) =

e’ e™® e”°
So, X(s) = 2— — 2—
o (S) 2 33 2 32 + s
4s A K
(©) H(s) = RE P R ere R I S B
(5+3)(s+1)2  s+3 (s+1)2+s+1*s+3*(s+1)2+s+1
Not = .4s_ S,
ote that Ko = 2% |.__; and K, = fg[ﬁg]]sz-l
So, h(t) = 3e~% — 2t~ + 3e~t)u(t)
2 A K K* 2 1 L

(5+2)(s2+45+5) s+2 * s+247 + s+2—7 s4+2 s+2+7 tiT2—;
So, h(t) = [2e72% — 2e% cos(t)]u(t)
4(s+1) A K K* -2 1473 1-3
= + -+ - = + -+ .
(s+2)(s?+25+2) s+2 s+1+jF s+1-j s+2 s+1+j s+1-3j
So, h(t) = —2e~%u(t) + 2e~*[cos(t) + sin(t)]u(t)
Or, since K = 14 j = v/2£0.257, h(t) = —2e~2u(t) + 2v/2e~t cos(t — 0.257)u(t)

2(s%+2) A K K* 12 -5-j74 5474
Gr2)(2+4545) 542 54247 T s42-7 s+2V572+5 s+2—7
So, h(t) = 12e™%u(t) + 2e~%[~5 cos(t) — 4 sin(t)]u(t)

Or, since K = ~5 — j4 ~ 6.4/ — 141.3°, h(t) = [12e% + 2(6.4)e~ % cos(t + 141.3°)]u(t)
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1119 (Properties) X(s) = -(-;—:_—é—)-z- So, z(t — 2) & @%’}E and z(2t) ¢

Also, z(2t - 2) & "(E%—Zs)? and z'(t) & (g%s—z’)a
(a) /(2 — 2) & (—%‘%—5
-2t 4 = 4
(b) e~#z(t) & (G+2) +2 T (s+4)?

8 _ 8
[(s+2)+42  (s+6)°

(c) e“Zt:c(2t) &

o, =2 ,—{s+2) —(s+4)
5 ot Be %e 8e

(0.55+2)2  (s+4)2

() e~2%-2g(2t —2) = e 2e (2t - 2) & [(s+2)+ 4]? = (s +6)2

8 4
@) 120 & ~&[ade] = Grzp G

-(2+2) - (S + 8)
(5) 2te2t0'(2t — 2) & <2 [Ser | = 1677 (s +6)3

"

dz\fﬁ”\ 2dytt) ,s,;zy(*{’\:: 1')({"1’)
prolie o

d¢®

o) Transger {unchon:
assuming w0 (ninal conddihons

SEV(s) ¢35 Y) +2V(s) = X ()

Hisds YY) - 2
X5) ST 3s+2

1

| | B 1 - 2
b) W) = d %-HKS)K: d %&Sf\)(S”"ZJJ

- K + e
s= ) stz
- & + —Z
s+ s+t 2

W) = 2e” fu) - lewz*uw//

Take \Gplace fansformm o YIth sides

form




C) Unitstep response -

Do in Lap lace Aomocun: x(%xfu{ﬂ\I
* (s \' X(s)ye L &
Yis) < His) X(s) L
-z
s{s+)s€2)
— W,E,Lﬂm ~+ KZ‘ % K%
> S¥) s+ 2
\ - —Z - \
= S < S+ 2
Sy VIR = wle —setud) 4 et tTuie,
) dev) = (\26-%.,28_.2&)@,@3 L)
ok
20 b

11.30 (Solution) z(t) — {h(t) = 2e~tu(t) — () I —s y(t)

Now, H(s) = ;—f—_—l -1
@ =)= a0, X6 = g YO = X0y 1) = - e

So, y(t) = 2te~tu(t) — e tu(t).
By convolution, [2e™*u(t) — 8(t) x e *u(t) = 2te~*u(t) — e~ tu(t)
(b) z(t) = u(t), X(s)= -i- Y(s) = X(s) [;2;1— -1 = 2("3‘%71'5 - -i- - % - Si

So, y(t) = (1 — 2e*)u(t).
By convolution, [2e~tu(t) — () * u(t) = 2(1 — e H)u(t) —u(t) = (1 = 2e"t)u(t)

—

(c) z(t) = cos(t), w=1rad/s. So, H(s = i) = T—i—; — 1= —j. So, y(t) = sin(t)



