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Question 1. Answer five parts of this question.

(a) Calculate the voltages at nodes A, B, C, D and E in the circuit in Figure 1.
Calculate the voltage difference between nodes B and D.
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Figure 1: Question 1 (a)

(b) Calculate the current in the 72 resistor in the circuit shown in Figure 2
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Figure 2: Question 1 (b)

6V

(c) Give a scaled sketch of the frequency responses of the three filters shown

in Figure 3.
A"AA% NV A"AAY
1kQ 1kQ 1kQ
0.1pF —T— 10mH 0.1pF—T—
10mH

(i) (i) (ili
Figure 3: Question 1 (c)
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(d) Calculate the Thévenin eqivalent of the circuit shown in Figure 4.

Figure 4: Question 1 (d)

(e) Give a scaled sketch of the complex impedance diagram for the circuit in
Figure 5 for frequencies of 500Hz and 2.3kHz.
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Figure 5: Question 1 (e)

(f) Calculate the voltages at nodes A, B and C for the circuit in Figure 6 for
input voltages of +15V and -12V.
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470 3.3k
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Figure 6: Question 1 (f)
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(g) Calculate the current which flows in the circuit in Figure 7.
Why might the current to be less than this calculated value in practice?
How would you measure the current?

6V
—— 02uF

3.0kHz 1

Figure 7: Question 1 (g)

(h) Calculate the emitter, base and collector voltages for the circuit in
Figure 8. The current gain, 3, for the transistor is 150.

+10V
400k Q 1kQ

ov

Figure 8: Question 1 (h)
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Question 2. (a) A 1kHz 2.5V amplitude sinusoidal signal is applied at the input of the
circuit shown in Figure 9. Calculate the amplitude and phase of the signal
which you would observe on an oscilloscope connected to the output.

(b) Explain how Fourier series can be used to determine the response of a
filter circuit to an arbitrary, periodic waveform.

(c) A 1V,,, 20kHz square waveform is applied to the input to the filter shown
in Figure 9. Give an approximate sketch of the waveform which you would
observe on an oscilloscope connected to the output of the filter. Explain
your reasons for drawing the waveform in that shape.
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3.9kQ
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Figure 9: Question 2

Question 3. A 10mV amplitude, 5kHz sinusoidal signal is applied in turn to each of the
inputs of the two circuits shown in Figure 10. Calculate the amplitude of the
output signal in each case and sketch the waveform which would be observed
on an oscilloscope connected to the output. Use 8 = 100.
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Figure 10: Question 3
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Question 4. (a) Explain how the circuits shown in Figure 11 can be used to determine the
Drain Saturation Current, Ipss, and the Pinch Off Voltage, V(o ), for

the JFET.

10v

20kQ

(a) (b)

Figure 11: Question 4 (a)

(b) Calculate the voltage gain of the amplifier shown in Figure 12.

IDSS = 4mA and VG’S(off) = —3.5V.
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Figure 12: Question 4 (b)
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Question 5. (a) Derive the equation for the gain of the inverting amplifier shown in
Figure 13.

R VVV

1 R,

out

Figure 13: Question 5 (a)

(b) Give a scaled sketch of the output from the circuit of Figure 14 when
Vi =403V, Vs = —-2.0V and V3 = 1.5sin(6000¢) V.
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Figure 14: Question 5 (b)
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