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1.  (a) For each of the circuits shown in Figure 1a below choose the value of R required
to lead to a voltage V of 5 volts. Assume the operational amplifiers are ideal
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Figure la

(b) For each of the circuits shown in Figure 1b calculate, with explanation, one
positive value of resistance R that will ensure that the indicated voltage or
current lies somewhere within the specified range, or explain why this is not

possible.
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(a) For the circuit of Figure 2a, express the complex impedance between the
terminals A and B in terms of R1, R2, L, C and the radian frequency .

[7]
For what numerical value of the radian frequency will the impedance be purely
resistive?
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(b) Find the relation that must exist between L, C and R in the circuit of Figure 2b

for the impedance between A and B to be resistive at all frequencies.
[10]
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Figure 2b
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Figure 3 shows a circuit in which a Schmitt Trigger is followed by an
integrator. The output of each opamp is limited to plus and minus 14 V
and the opamps are otherwise ideal.

(a) Choose R1 so that the opamp A switches when VB is equal to plus or
minus 4 V.

(71

[7
(c) If a 10kQ resistor is connected between point X and +15 'V, draw a
dimensioned sketch of the resultant waveform of VB and calculate the
new oscillation frequency

(b) Choose R3 to give an oscillation frequency of 2 kHz.

(6]
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Figure 3
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For the circuit of Figure 4, employ nodal analysis to derive the Thevenin
Equivalent Circuit of the circuit external to the resistor R.

[16]
Hence calculate the value of the current I for the following values of the resistor
R: 0,0.5kS2 and 5.5kQ

4
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Figure 4
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In the circuit of Figure 5 the voltage across each exponential diode can be assumed
to be approximately 0.7 V if the diode current exceeds 0.2 mA.

Apply Kirchhoff’s Current Law at point X and hence determine the quiescent
voltage at this point and the current in each of the diodes.

[6]
[6]

Assuming that the impedance of the capacitor is negligible, draw the small-signal
equivalent of the circuit and hence calculate the peak-to-peak amplitude of the
sinusoidal voltage V.

Determine the small-signal equivalent resistance of each of the diodes.

(8]
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Figure 5
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