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Question 1: (20%)

Please use Laplace transform to solve the electric current i(#) in the following
circuit, when the switch is closed at /=0 with V [(0)=1V.
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Question 2: (20%)
(a) (10%) Please prove the followmg continuous-time Fourler transform property
x(t)* y(0) T X (jo) (o)
if the Fourier transforms of x() and y(z) are X(j &) and Y( J @), respectively.
(b) (10%) For a discrete-time signal x[n] with its Z-transform X(z), please prove
the following Z-transform property
d
nxn]—2s -z — X (2).
dz
‘Question 3: (20%)
(a) (10%) For a continuous-time signal x(f) with its Fourier transform X w),
please prove the following property
Z;xa)——fz—éijij)
(b) (10%) Please find the Fourier transform of the following signal
d [ —2at ]
1=— ni,
() A AU
where u(?) is the unit step function.
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Question 4: (20%)

Please determine the discrete-time sequence x[n] of the following Z-transform
-1
1+32)1-2
()= 43902270

1-4z71
when x[n] is a right-sided sequence.

Question 5: (20%)

Please see the following discrete-time circuit in Figure Q5. Please solve the
general solution of output y[n] with y[n] = 0 for n <0 and the input x[n] = u[n),

1,forn=0
where u[n] = { i

0,forn<0 '
x[n] —>( : HG—} yn]
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Figure Q5.

*Note: S is the delay operator.
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