Solution to ECE Test #4 Su06

1 If x[n] «B - X(2) = 5——— fill inthe table below with numbers.
z+081

azsin(Q,)

a"sin(Qgn)u[n] & - 7 - 2azcos(Q, ) +a

2

a=+0.81=09 , 2acos(Q,)=00 Qf m/2

X(2)= 1 zasin(Q,)

= asn(@)) 7 +081 x[n] = W(Qo)ansin(gzon)u[n]

x[n] =(0.9)""sin(rm/ 2)u[n]

n  x[n]

1 1

3 -081
11 -0.3487

21 0.1216



2. On the right-hand graph coordinates, sketch the region in the z plane corresponding
to the given shaded region in the s plane, using the mapping relationship z = €™ with

T, =1.
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The range of magnitudes of zwill be €% = 0.7788 to €°* =1.284 . Therange of angles
will be from -0.4 radians to +0.4 radians (-22.9° to +22.9°).



3. A discretetime system has a transfer function H(z) = It is excited by a

z-0.6
suddenly-applied sinusoid of the form x[n| = 4cos(2rm/16)u[n]. After a long time
(n- o) the response of the system approaches a snusoid of the form

2rm [ . o
y[n] = Acosa? +CQ.  Using theresuit derived in the text

O z|0 A
YEEZ - BZNTI(_%HF‘H(R)‘COS(QOWF H(pl))u HiHwhere p, =™,

Dlz

what are the numerical valuesof A, Band C? A=1.9946,B=16, C=-0.4757

Q,=m/80 pr e’m8
) jm/8 .
H(pl) — H(ejn/8) - /es _ 0.9239.+ j0.3827
€™ -0.6 0.9239+j0.3827 -0.6
_0.9239 +j0.3827
0.3239 + j0.3827

=1.7731-j0.9135 =1.9946 -0.4757 =1.9946¢ 1**"*’

0
y e 1.9946cos§21i6” ~0475T B



4,

A discrete-time bandpass filter has atransfer function H(z) =

@

(b)

(z-1)(z+1)
72 -14z+098"

Letting z=€'® where Q isreal radian frequency, what two numerical vaues

of Q intherange —m<Q < i make the magnitude of the transfer function
amaximum?

Q=-m/40r —0.785 and t/ 4 or 0.785

This transfer function has two zeros a& z=x1 and two poles a
z=10.9899¢*/°"®"  These two poles are very closeto the unit circle and the
maximum response magnitude occurs when z is closest to the poles. That
occursat an angleof +71/ 4 radians and those are the same as the values of
Q for amaximum magnitude.

Letting z= €'® where Q isreal radian frequency, what two numerical vaues

of Q intherange —1r < Q < 11 make the magnitude of the transfer function
aminimum?

Q=-m and

o

The minimum magnitude occurs at the zeroswhich areat z= 1.

z=+#10 @& - mand O



