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1. Evaluate the integral J:rsin(t)é'(Zt —m)dt , where &(t) is the unit impulse function.

(15 %)
2. Consider the continuous-time linear time-invariant system of Figure 1 with the impulse
response A(f) as shown in Figure 2. Use the convolution integral to determine the

system response y(¢) for the input x(¢) of Figure 3. (15 %)
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Figure 2.
3. The periodic signal x(t) =2+ 3cos(2m,t + % )+ 5sin(3a,f + %) can be converted into a

o0
Fourier series in complex exponential form Z c,e’™" . Determine the Fourier

k=—co

coefficients ¢, forall £. (15 %)

4. For the signal x(f) of Figure 4, use the definition of the Fourier transform,

X(a))zjm x()e™dt , to calculate its frequency spectrum X(@) in the form of
| X (@)]e’”. Plot the magnitude frequency spectrum |X(@)| in the frequency domain.

(15 %)
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5. For the signal x[n] of Figure 5, plot y[n]=2—x[2n]. (15 %)
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6. Use the method of undetermined coefficients to find the output y[»] of the discrete-time
linear time-invariant system described by the following difference equation and initial
values,  y[n]—-0.75y[n—11+0.125y[n—2]=3u[n], y[-2]=0, y[-11=8, where u[n] is
the unit step sequence. (15 %)
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7. The output y[n] of a discrete-time linear time-invariant system is (1 —0.6""u[n] when

the input is 0.5"u[n]. Find the transfer function H(z) of the system. (10 %)



