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1. Consider a system with impulse response

<n<
u[n] —u[n—10] = {(1)’ O<n<?9
unit step sequence?
(15 »

otherwise

What is the output y[n] for n > 0 if the input x[n] = 0.5"u[n], where u[n] is the

2. The difference equation satisfied by the input and output of a system is
y[-1] =
(15 )

y[n] = 0.9y[n — 1] + x[n].
Find the output y[n] for n > 0 ifthe input x[n] = 76[n] and the auxiliary condition
[—1] = 5, where &[n] is the impulse sequence

3. Find the sequence x[n] if X|[z], the z-transform of

x[n], is given by
X[z = 2z (12 - %)
(2+3)(
(15 #)
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. The system function of a linear time-invariant system is given by

az — e/®
H[z] = ——, la| < 1.
z —ael
Prove that the system is an all pass filter.

(15 2)

Find the Fourier transform of the periodic impulse train

(e¢]

x[n] = Z &[n — 4r].

r=—00

(15 »)

Determine the impulse response of a high-pass filter with frequency response

H(aw):{eﬁ“”; w <lo| <m,
0, lw| < w,,

where n, is a positive integer.

(15 ~)

. The magnitude-squared function of an N-th order Butterworth analog prototype filter is of

the form

. 2 —
HGDI? = Tz

Derive the system function of the third-order Butterworth analog prototype filter.

(10 &)





