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(a) The block diagram of an oscillator is shown. For s = jw, what are the conditions on A (s)
and b (s) for steady state oscillations? A (jw)b (jw) = 1£0°.

(b) If A(wp) =5460°, what must be the phasor value of b (jwg) for steady-state oscillations
at the frequency wo? b (jwo) = A™! (jw) = 0.2/ — 60°
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Draw the diagrams of circuits which can be used to realize the voltage-gain transfer functions
given. It may be helpful to first draw the straight-line Bode magnitude plots. In the second
through fourth transfer functions, assume that w1 < ws. You do not have to label the circuit
elements or supply values for them.
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(a) An inverting low-pass amplifier. An inverting op-amp amplifier with a capacitor in parallel
with the feedback resistor Rp.

(b) A non-inverting low-pass shelving amplifier A non-inverting op-amp amplifier with a series
RC in parallel with the series feedback resistor Rp.

(¢) A non-inverting high-pass shelving amplifier. A non-inverting op-amp amplifier with a
series RC' in parallel with the shunt feedback resistor Rj.

(d) An inverting band-pass amplifier. An inverting op-amp amplifier with a capacitor Cp
in parallel with the feedback resistor R and a series capacitor C in series with the input
resistor Rj.



