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A first step toward a realistic (non-ideal) model of an op amp is given by the equations
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1.

10% (a) Show that the op amp connection shown in Fig. 1(a) is unstable.
10% (b) Find the transfer function of the simple amplification circuit shown Fig. 1(b).
R,

h Fig. 1(a) Fig. 1(b)

2. For the characteristic equation
K

I —————— =
s(s+1)(s+5)

10% (a) Sketch the corresponding root locus.
5% (b) Sketch the asymptotes of the locus for K — .
5% (c) For what value of K are the roots on the imaginary axis?



s+3

3. Given the transfer function G(s):( > 1)( 5)( 1)'
s“+1)(s+5)(s—

5% (a) Determine whether the open-loop system G(s) is stable. Justify your answer.

5% (b) Consider the following system. Find the equivalent transfer function C(s)/R(s).

C
RO Wk - G(s) c©

:

10% (c) Find the range of K such that the closed-loop system in (b) is stable.

4. Considering the following system.

Y

G3(s)

M@ G1(s)|—= Gols)|—= Cla)

G4(s)

H(s)

10% (a) Find the equivalent transfer function C(s)/R(s).
10% (b) Let G,(s)=-1 G,(s)=s, G,(s)=11, G,(s)=s, H(s)=1. Find the steady-state

errors for the step input and the ramp input, if possible.

5. Find the transfer function and a state space description of the following system. (20%)
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