EE3610 Signals and Systems Spring 2007

Homework No. 7 Solution

1.
(1) x(t)=e"u(t+4)
X(s)= f eu(t+4)edt= _[_je“e‘“dt
w _at(1rs) ® 4(1+s)
= [T et == =% Re{s+1}>0=ROC:Re{s}>-1
n 1+s ‘74 1+s
(2) x(t)=sin(t)u(t)
_ wi it a-it\a-stdy _ wi t(i-s) 4 wi —t(j+s)
X(s)=], 2j(e‘ e )edt = 2jeJ dt— | T gt
:i -1 1 _ 1
2jlj—s j+s) 1+5¢?
Re{j—s}<0and Re{j+s}>0=ROC:Re{s}>0
2.

1 .
1) X(s)=e*—— withROC R ~2
(1) (s)=e o Wi e{s}<

_L L a2t
A(sl)ﬁid%+2<—>a(t)_ e 'u(-t)

X (s)=€*A(s)«~>x(t) =a(t+5) =—e (-t -5)

0 x(s)zs-li[e:sj with ROC Re{s} >0

A(s) =L a(t)=u(t)
right-sided S

B(s)=e*A(s)«=ohb(t)=a(t-3)=u(t-3)

c(s)=EB(s)<L>c(t)=—tb(t)=—tu(t—3)
. x(t)=u(t)*c(t) =] c(r)dzr=— zdz
X(s):EC(s)@ 1.,
:—E(t ~9)u(t-3) (~u(t)*c(t), 3<t<w)
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__s-4 32
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3. X(s)

(1) WithROC Re{s}<-2

Left-sided: x(t)=(3e™ —2e™ )u(-t)
(2) WithROC Re{s}> -1

Right-sided: x(t)=(-3e" +2e* Ju(t)
(3) WithROC -2<Re{s}<-1

Two-sided: x(t)=3e'u(-t)+2e*u(t)

4.
28 +25-2 1 1
L A e
() Causal system: h(t)=25(t)+(e" +e' )u(t).
(b) Stable system: h(t)=25(t)+eu(t)—e'u(-t)
2)  x(t)=e?u(t), y(t)=—2e"u(t)+2eu(t)
1 yisy= 2, 2
X(S):s+—2’ Y(s)= s+1 543
B B —4 1 A(s+2) 2 =2
H(s)_Y(S)/X(S)_(s+1)(s+3)/s+2_(s+1)(s+3)_s+1+s+3
h(t)=(-2e" -2 )u(t)
(.- For a stable system, the ROC must include the jw —axis.)
5.
1) x(t)=u(t)—u(t—6):>x(s)zjoee‘“dt=1_:6S

)



EE3610 Signals and Systems Spring 2007

(1)

(2)

(3)

(4)

S +2
L c _ 2(s+3)
e x(t)<——>X(s+3)_(S+3)2+2
t c _X(S/3)_ 2
LX(3T)d2'<——)Y(S)— P T



