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Write your student number at the bottom of pages 2-8 of this test.
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ECE310F Midterm Exam November 2003
Question 3.  [30 marks’

Consider the signal z[n] = sin(27n/3) cos(mn/2)

Part (a) [5 marks]

What is the fundamental period of z[n}?

5’“(2—?3 Mo@!afr& 2

Sin[ 20 o [ T " -
C&a('f_—;) M@&mv\ﬂ- (5>C(3>WD’WQN)Z

Part (b) [10 marks]

Provide a complete set of Fourier series coefficients for the discrete-time Fourier series representation of

z[n].
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Part (c) |5 marks]

Calculate the power of z[n] using Parseval’s Theorem.
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Part (d) [10 marks]

A new signal is formed _
yln] = &% z[n]

where wg = -21\—’}, and N is the period found in part (a). If k¥ = 12, what are the Fourier series coefficients
for y[n]? If k = 13, what are the Fourier series coefficients for y[n)?
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Question 4.  [30 marks]

The continuous-time signal
X0

z(t)=1+ Z % cos{mkt)

k=1
is the input to an LTI system. Let the impulse response of the LTI system and its Fourier Transform be
denoted as h(t) and H(jw) respectively. Let the output of the LTI system be y(2).

Part (a) [8 marks]

Find the complete set of Fourier series coefficients for z(t).
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Part (b} [10 marks]
Let H(jw) be

1 if —4<w<-3
. 2 if —-1<w<l
Hw)={1 i3<w<4
| 0 otherwise
Compute y(t). Iy
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Part {¢} |10 marks]
Design a new H(jw) so that for the same input (f) the new output y(t) becomes
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Part (d) [2 marks] g 0

Is the answer to part (c) unique? Explain.
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