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1. Compute the Fourier transform of the following signals. (Where u(f) is the unit-step function)
(a) x()=(e 'cos (40) u(r) (10%)

(b) x(h=reu(ry (10%)

2. A linear time-invariant continuous-time system has frequency response function H(w) = jw e™/®. The input
x(f) = cos (7 1) is applied to the system for —co< f <co,
(a) Determine the input spectrum X{@) and the corresponding output spectrum Y(@).  (10%)

(b) Compute the output response y(r).  (10%)

3. A continuous-time signal x(f) has the Laplace transform

s+1
s’ +5s+7
Determine the Laplace transform V(s) of the following signals.

X(s)=

@) vy =x(*x(). (5%)

(b) ()= x(f) sin(2t).  (5%)
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4. Suppose that the digital filter system is defined by the following [/O relation:
y[n] = x[n]+2x[n-1]+ x[n - 2]

(a). Write the impulse response of this system (5%)

(b). Write the frequency response of this system. (5%)

(c). Sketch a plot of the magnitude of the frequency response  (5%)

(d). Sketch a plot of the magnitude of equivalent continuous-time frequency response H(jw) of this
system while the input digital signal x[n] is sampled at sampling frequency of 1000Hz (5%)

(e). Write the Z-domain description of this system (i.e. H(z) ) , and plot the poles and zeros of H(z) in the
complex z-plane. (5%)

5. Consider the following system for sampling, filtering and reconstruction of a continuous-time signal:

NS Ideat x[u] _ LTl y[n] Ideal ¥
— C-to-D System D-to-C

Converter H) Converter

Ss=L1/Ts fo=1/T;

(C-to-D: Continuous to discrete, D-to-C: Discrete to continuous)
Where the LTI system function is H(z)=7z", and the continuous-time input signal is x(t)=3cos(3000 7 t-3 7 /5)

(a) Plot the complete frequency spectrum for x[n] in the region -z < w<n (2} :digital frequency) for the
case where sampling frequency f,=2000 Hz (5%)

(b) Determine an expression for the output y(t) of this system for the input x(t) for the case where sampling
frequency f,=2000Hz (5%)

(c) Determine an expression for the output y(t) for the same input signal if the sampling frequency is increased
to f,=4000Hz (5%)

6.

For each of the following system determine if they are (1)linear (2) time-invariant (3) causal
(@) y[n]=nx[n] (5%)

(b) yinJ=(x[-n))* (5%)



