Solution of ECE 316 Test 11 S06

1. Sketch a root locus for each of these pole-zero diagrams of loop transfer
functions of feedback systems.
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2. A DT system has a transfer function, (the z transform of its impulse response)

_ 0.5z°
H(Z) 2241224027

If a unit sequence u [ is applied as an excitation to this system, what are the numerical

values of the responses y ) yHH and yR2 H?
2 3
: . : : O
Y(z) _ =z 0.5z 0.5z SEK) 4049z 0.7105z 0.1154z

z—1zz+1.2z+0.27:(z—l)(z+o.9)(z+o.3)_0' H2-1 " 7+09 24038

y B 0,5(0.4049 +o.7105(—0-9)n - 0_1154(_0,3)”)11 e

yFOEF 0.5(0.4049 +0.7105 -0.1154) = 0.5
yHEF 0.5[.4049 +0.7105(-0.9) - 0.1154( -0.3) F= 0.1

y2EF0.5.4049 +0.7105(~0.9) -~ 0.1154(-0.3) 5= 0.485

Alternate Solution:

(z-1)(z+09)(z+0.3) = +0.222 -0.932-0.27

Y(z) 0.52° 0.5z’



0.5-0.1z"' +0.485z"

24022 -0.932 —0.27)0.523
0.52° +0.12% —0.465z —0.135
~0.12% +0.465z +0.135
~0.1z> = 0.02z +0.093 +0.027z""

0.485z+0.38 —=0.027z""



Solution of ECE 316 Test 11 S06

1. Sketch a root locus for each of these pole-zero diagrams of loop transfer
functions of feedback systems.
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2. A DT system has a transfer function, (the z transform of its impulse response)

_ 0.4z°
H(Z) 224132404

If a unit sequence u [ is applied as an excitation to this system, what are the numerical

values of the responses y ) yHH and yR2 H?
2 3
. ) . . O
Y(z) _ Z 0.4z 0.4z 4ED 1481z  0.4741z 0.2222z

z—lzz+1.3z+0.4:(z—l)(z+0.8)(z+o.5)_0' 92-1 " 7+08 z+058

yEE 0,4(0-1481 +0.4741(~0.8)’ ‘0'2222(_0‘5)n)u e

yEOEF 0.4(0.1481 +0.4741 -0.2222) = 0.4
yHEF 0.4 [.1481+0.4741(-0.8) - 0.2222(-0.5) F= -0.12

yREF 0411481 +04741(-08) -02222(~0.5) 5= 0.396

Alternate Solution:
z 0.4z° 0.4z7°

Y(z)= =
() z=1z2+13z2+04 2z°+03z°-0.9z-0.4




0.4-0.12z"' +0.3962

240322 =09z —0.4)0.423
0.42° +0.122% —0.36z —0.16
~0.122% +0.36z +0.16
~0.122> = 0.0362 +0.108 +0.048z""

0.396z +0.052 —0.048z ™



