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The Questions

1. Preferably by inspection, but with brief explanation, find the value of the
of the five circuits shown below.
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voltage V in each
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2.

The output voltage of the opamp in the circuits of Figure 2 saturates at +/- 10 V-~

(a)

(b)

The voltage waveform Vj shown below (and repeated on a separ~’
point X in the circuit of Figure 2a. Under the assumption *
value of 10 Volts at t=0, derive the waveform of the v
from t=0 to t=20ms and plot it to the same scale

[10]
Terminal W is now connected to term™ o 2b, and the
voltage waveform Vj is again ap~" _ouit of Figure 2a. On
the same plot sketch, with ~ _ e voltage at terminal Z. [10]
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3. (a) Measurements have been made on a circuit comprising the series connection of a
resistor, a capacitor and an inductor. The measured magnitude of the impedance of the
series connection is plotted against frequency in Figure 3a. Estimate, with explanation,
the capacitance of the capacitor, the inductance of the inductor and the combined series
resistance of the resistor and inductor. 8]
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Figure 3a

(b) In the circuit of Figure 3b, Vs is a sinusoidal voltage of radian frequency 0. Derive an
expression for the complex voltage V as a function of R, L, C and the radian frequency 0.
Hence show that V=0 if R = @JC)0-5. Show that, if this relation between R, L and C
holds, the current supplied by the source is in phase with V. [12]
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4. As shown schematically in Figure 4a, the output of a linear amplifier of voltage ~
connected to the input of a feedback circuit of voltage gain B. The voltage ¢~
are complex and they depend upon the frequency of the signal. The o1
feedback circuit is connected to the input of the amplifier.

(a) Under the assumption that the gains A and B are ne* tons,
derive Barkhausen’s criterion for the existence . oscillation.
Express the criterion in terms of A and B - . of the

magnitude and phase of A and B. [4]
. 4b, has made a mistake in the

(b) A circuit designer, in propo*’
rcuit of Figure 4b will not support

design of a Wien oscill-
sustained sinusoid-’

(8]

.n in Figure 4b, and no others, draw the diagram
.. sustained sinusoidal oscillation. [4]
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Figure 4b
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5. (a) For the circuit of Figure 5, use the Superposition Principle to
calculate the voltage Vo. [10]

|| 15 Volts
IF

Vo [
0.001.Vo [] 2 mA

05kQ
Figure 5

(b) Derive the nodal voltage equations relating the nodal voltages of the circuit of
Figure 5 to the independent sources. Solve these equations to find the value

of the voltage Vo. [10]
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Supplementary sheet for Question 2. To be tied inside the Answer Book
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An;wer 3
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Ansies 4

() Am»me a Smusodal Vou‘:.je af Hee (uruf' o A , aud Vc[wereu/-u b
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