EE3610 Signalsand Systems Fall 2010

Homework No. 2 Solution
1. Findand sketch y[n] =x[n]* h[n] of the following signals:
@ (10%) x[n]=(- 1)"(u[n]- u[n-5]) and h[n]=u[n+2].
n+2<0,n<-2 w[k|=0,y[n]=0
0£n+2£4, - 2En£2, w[k]=(-1), 0EkEn+2
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y[r] =x{n]* b =u[r] n{n]- u[- ] ]
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2. (20%)

y(t) = 2t°[u(t +1) - u(t- ] * 2u(t +2).
Fort+2<-1 t<-3y()=0.
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Fort+2<1, -3<t<-1] y(t)=201 2 dt =—t =—[(t+2)° +1].
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Fort+231, -1<t, y(t)=20 2 %dt =—t°| =—[1+1]=—.
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3. Homogeneous solution

r’+4=0b r=+j2
y"(t) =cle’® +c2e 1*
(@ (5%) x(t)=t

y°(t) = pt+p,

3
4p1t+4p2 =3P P, :O’ P, :Z

3
\ P(ty=—
yP(t) 2
\ y(t) = y" () +yP(t) =ce’* +c e +%
\ y(t) =b, sin(2t) +b, cos(2t) +%

i d
From y(0)=- Ly}, =1

Weget b b, :%,bz =7

4
y(t)=- %cos(Zt) +%Sin(2t) 4%
(b) (5%) x(t) =¢e"
yP(t) = pe™

pe'+4pe'=-3e'pP p=-
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\ p t :__e-t
y ' (t) c
y(t)=y"(t)+y°(t) =ce'® +c,e % - ge't

\ y(t) =b,sin(2t) +b,cos(2t)- —e"

N 4 d _
Fromy(0") =- 1,ay(t) ., =1P b =

\ y(t)=- %cos(Zt) +ésin(2t) -—e!

(©) (10%) x(t) =sin(t) +cos(t)

y®(t) = p, cos(t) + p,sin(t)
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y "(t) =- p,sin(t) + p,cos(t) ,y °(t) =- p, cos(t) - p,sin(t)
Wegetp, =1,p, =-1
\ yP(t) =cos(t) - sin(t)
\ y(t) =blcos(2t) +b2sin(2t) +cos(t) - sin(t)

N_ 4 d _ _ _
Fromy(0") =- 1,ay(t) ., =1P b =-2b,=1

\ y(t) =- 2cos(2t) +sin(2t) + cos(t) - sin(t)
4. Homogeneous solution
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y"[n]= C(—) +C,(- —)"
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(@ (5%)x[n] =nu[n]

y?[n]=(p,n+p,)uln]
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(b) (5%)x[n] =(§)“u[n1

y,[n] = p(i)“u[n]
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1
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Fromy[-1]=1,y[-2]=0 P ¢, :%,

11, 1.1, 1.,
Y[n]—g(g) 'E(' Z) - (g) ufn]

(© (10%)x[n] =e'"u[n]
y?[n]=pe*"u[n]
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5. (20%)
g%ya)+2ya)=e“ua)
r+2=0bp r=-2

Homogeneous solution
) Y1) =ce™

Particular solution : yP(t) = pe*
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3pe* +2pe* =e* t>0

1
b p=2t>0
P53
1 s
\ vt =ge* t>0

Complete solution : y(t)=ce™ +ée3t >0

Because at restb \ y(0) =0

Fromy(0)=0b c, =- é

1 -2t 1 3t
t)=-—e“‘"+=et>0
y(t) = =

orb y(t) :é(- e +e)u(t)
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