Feng-Li Lian © 2015
NTUEE-SS6-TimeFreqg-17

Chapter 6: Time & Frequency Characterization of Sig & Sys

Exams
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1. (6%) An engineer is designing a lowpass filter. He starts with

, H{](f»’jw) - {
Because hgy[n] is not causal, he first truncates ho[n] at n = £NN to have

hafn] = { holn], In| < N,

sin wen 1, |w| <w,,

0, w.<|w|<m.

ho[n| = —

0, else,
and then shifts hy[n] to have hy[n| = hy[n — NJ.

(a) (4%) Prove that Hi(e’”), the discrete-time Fourier transform of hj[n], is real
and even.

(b) (2%) Show that Hy(e’™) has|linear phase.




Final in 2014 — 2: Group Delay

2. (2%) For a system function H(jw), what is the
that means.

group delay
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for it? Explain what
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Final in 2013 — 3: Lowpass, Highpass, Cutoff Freq, s -> 1/s

3.  (10%) Consider a continuous-time system with the transfer function

H(s)= { :
(s+1D(s" +s5+1)

(a) (2%) Find thg poles and zeros |am:l sketch the magnitude response pf this system.

Determine whether the system is [low pass or high pass| and find the|cutoff

frequency I(the value of @ for which |H ( jm}| =1/ \E ).

(b) (2%) Sketch a|block diagram pf the system in the direct form.

(¢c) (3%) Perform the transformation of variables in which s 1s replaced|by 1/s

imn H(s). Repeat Part (a) for the transformed system.

(d) (3%) Find the transformation that converts H{(s) to alhigh-pass|system with

cutoff frequency @ =100.
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4. (13%) Consider a discrete-time right sided LTI system with transfer function

H(__):l—a z

. |f:r|-::1.
z—a

(a) (3%) Sketch al pole-zero jplot for this system in the z-plane.

(b) (3%) Use the graphical method to show that the|magnitude response|of the

system 1s unity for all frequencies.

(c) (3%) Use the graphical method to sketch the|phase response |of the system for
a=1/2.

(d) (4%) Use the result from (b) to prove that any system with a transter function of

the form

E
l—a, =
z—a

.
H(=)=T] a| <1
k=1

k

corresponds to a|stable and causal|all-pass system.
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Final in 2012 — 1: Lowpass Filter, Cutoff Freq

1. (10%) Consider the continuous-time signal x(7) as follows:

x(1) =27 cos(407kt) .
k=0

To design a|low-pass filter fhat removes no more than 10% of the signal power. what should the

cutoff frequency of the filter be?
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1. [6] The knagnimde and phase|of the frequency response of a DT LTT system are given below:

|H (2] S H (o)

Suppose the

input

St

sequence to the system 1s  x[#] = cos(

, T .
— - I) . Determine the putput.




