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Question # 1:

A particular LTI system is described by the difference equation:

yln] + 3yl — 11— 5 yln — 2] = xln] ~x[n — 1]

Find the impulse response of the system.
Solution:
The use of the Fourier transform simplifies the analysis of the difference equation:

yInl +~yIn — 1] = = yIn — 2] = x[n] — x[n — 1]
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Using Partial fraction expansion, we see that:
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Cross multiplication yields:
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Putting e /¥ = 4, gives:
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1— —A<1—Zx(4)>+B<1 +§><(4)>

1-4=A0)+B(1+2)
—3=B(3)=B=-1
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Putting e /¥ = —2, gives:
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Putting values of A and B in eq(1) gives:

H(eiw) = P
(1+ge7%) (1-Fe7)

Taking the inverse Fourier transform, we obtain:
n n

h[n]zZ(—%) u[n]—(%) uln]

Question # 2:

Determine the z-transforms of the following two signals. Also sketch the pole-zero plot and ROC for
each signal:

1. x;[n] = (%)nu[n]
2. xy[n]=-— G)nu[—n —1]

Solution:

1. x;[n] = (1)nu[n]
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Solution:

X(2) = i (E)nu[n]z n
-26) =

1
zeros is at 0 and pole isatl—iz‘l =0=7z =3

Region of Covergence = |z| > >



Im ROC extends towards oo

Pole

2. xy[n]=-— (E)nu[—n —1]

2

Solution:

[o0]

X(z) = Z x[n]z—"

X(z) = i —(%)nu[—n 7
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Let n = -m, we have:

== )
= - i (2z)™

2Z 1
T T1-2z 0 1
z 1—§Z_1

1
zeros is at 0 and pole isatl—iz‘1 =0=7z =3

1
Region of Covergence = |2z| < 1,0r |z| < 5



Good Luck



