
ECE 332 - Homework ff4
Due Tuesday, October 13, 2011

1. Consider the system with transfer function

K s * l
G(s )  :

s 3 + s 2 + ( K + k ) + 1

(a) For K : l, find the sensitivity ,Sf; of this transfer function with respect

to k assuming nominal value k :2. Then plot is magnitude ars a function

of frequency.

(b) Repeat (u) with K : 100 and compare the effect of a large loop

gain on the sensitivity.

2. In many instaocel, stcdy statc errors in control eyctcm are due to some non-lineariticr
such as dcad zooes. A 'Clasg B' amplifier is a typical exa,mple of a dcvice haviag a
dead zone where it takes -l Volt of ioput sigjal to tur:n oo thc traogistor. Oncc tbc
device is on, however, it can be assumed to function lincarly. The Class B amplifier in
Figure I can be cbaracterizcd mathematically (assuming a lV threshold voltage and
Vcc = o) by ff(.) which is given by:

[ 0  i f  - l s u s l ,
Y : l u - L  i f  u > 1 ,

I u + L  i f  u  < - r .

Vsc

_Vcc

Figure 1: Class B Amplifier Circuit

(a) Develop a plot of Y vcnur f, with K = I in Figurc 2.

Figure 2: Fecdback Syrtem

(b) If  r(t) = Ssin(l),  sketch y(t).
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