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1. Determine whether Xx[n] =10cos(37m/ 25)is periodic or not. If so, determine the number of

samples per fundamental period.
(10 %)

2. Consider an LTI system with frequency response
1-g 12

H(e]w):—1+0.5e_j4"” —T<wW<TI.
Determinethe output y[n] foral n iftheinput Xn] foral n is
. (™m
nj=sin| — |.
) =sinf 7

(15 %)

3. An LTI system has the system function and the corresponding region of convergence as
follows:

2_ 1
H(2) = -5z 1

=—— L% “<|g<=.
2Az+3)(z-3) 3

2

(@) Isthe system stable?
(b) Find the impulse response of the system h[n].

(15 %)
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4. Consider the system in Figure 1. The input signal x.(t) has the Fourier transform shown

in Figure 2 with Q. =277(1000) radians/second. The discrete-time system is an ideal

lowpass filter with frequency response

H(ej“’):{l o] <

0, otherwise

| Discrete-time '
system

Figure 1.

X(j)

-Q, Q Q
Figure 2.
(8 What is the minimum sampling rate F;=1/T such that no aiasing occurs in
sampling the input?
(b) If . =/ 2, what isthe minimum sampling rate such that vy, (t) = x.(t) ?

(15 %)

5. Consider an input signa X n]=sin(2/m/3)//m and the upsampling and downsampling

rates L=4 and M =3 for the system shown in Figure 3. Determine the output X,[n] .

Interpolator Decimator
v | i' __________________ |
I Lowpass filter } | Lowpass filter :
- tL Gain = L > Gain=1 = M f——
x[n] | x.[n] | Cutoff=w/L : ;ln] | Cutoff = /M | X;[n) : Xqln]
|
Sampling -—-—-—-——-——-"—"—""—-"—>"—-———— - S — -
period: . T T A ™
' L L L
Figure 3.

(15 %)
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6. AnLTI systemisrealized by the signa flow graph shown in Figure 4. Determine the system
function and the difference equation that relates the output y[n] totheinput x[n].
2

> O > > o]

O >
x[n] v[n]

Yl
A=

oo W A

Figure 4.
(15 %)

7. Consider thefinite-length sequence
1, 0<n<23
xn] = )
0, otherwise
Let X(2) be the z-transform of the xn]. If we sample X(z) a z=e/®"k
k=0,12,---,15, we obtain

Xl[k] = X(Z)|Z:ej(2n/16)k ’ k = O,l. 2, ,15 .

Determine the sequence x[n] obtained astheinverse DFT of X [K].

(15 %)















