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Question 1. Answer four parts of this question.

(a) A sinusoidal waveform of amplitude 1.3V is applied to the input of the
network shown in Figure 1. Calculate the amplitude of the output volt-
age waveform and sketch the waveforms which would be observed on an
oscilloscope with the input connected to Channel A and the output con-
nected to Channel B.

Calculate the attenuation of the circuit in dB.
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Figure 1: Question 1 (a)

(b) Calculate the attenuation of each of the filters shown in Figure 2 for a
sinusoidal signal at a frequency of 2.3 kHz.
Sketch the frequency response of each filter.
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Figure 2: Question 1 (b)
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(c) The amplitude of a particular sinusoidal waveform is Vj = 3.4V, the
frequency is f = 245 Hz and the phase is ¢ = 0.26 rad.
Calculate the value of the voltage at times 0s, 8.4ms, 0.16 s and 3.2s.

(d) Calculate the current which flows in each of the resistors in the circuit
shown in Figure 3.
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Figure 3: Question 1 (d)

PS203 Jan 2000 AP2 PG2 PF2 ALX CSX 2



(e) Estimate, by sketching, the relative amplitudes of the first three Fourier
components of each of the waveforms shown in Figure 4. The period of
each of the waveforms is 1 ms.
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Figure 4: Question 1 (e)

(f) Calculate the voltage at each of the nodes of the circuit shown in Figure 5
when the input voltage is +17 V.
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Figure 5: Question 1 (f)
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Question 2.

Question 3.

Calculate the DC voltages at the emitter, base and collector of the transistor
in the circuit of Figure 6 when a transistor having a current gain of 8 = 200
is used.

Calculate the small signal voltage gain.

A small signal of 2.4 mV sinusoidal waveform at a frequency of 900 Hz is applied
at the input. Sketch the voltage waveforms which would be observed on an
oscilloscope connected to the input, the base, the collector and the output of
the circuit.
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Figure 6: Question 2

Give an account of the construction of a Junction Field Effect Transistor.
Sketch the important characteristic curves for an n channel JFET and discuss
how the parameters Vgs(ors), VP, Inss and gm are obtained from these char-
acteristic curves.

Calculate suitable values for the resistors in the circuit shown in Figure 7 if
the circuit is to have a small signal voltage gain of -9 given that the JFET
used has Vgs(opr) = —3.2V, Ipss = 5.6 mA and g,,, = 3000 pS.
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Figure 7: Question 3
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Question 4. (a) Derive an expression for the gain of the amplifier circuit shown in Figure 8i
and select suitable component values so that the circuit has a voltage gain
of Ay = —30 and an input resistance of 5.6 K€2. What is the significance
of the — sign in Ay = —-307
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Figure 8: Question 4(a)

(b) Derive an expression for the output from the circuit in Figure 9. Cal-
culate the output for a sinusoidal input signal of amplitude 10 mV at a
frequency of 820 Hz when Ry = 100k and C = 0.1 uF.

What changes will occur when the input frequency is increased from
820 Hz to 1500 Hz?
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Figure 9: Question 4(b)
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