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Q1

(a) With the help of diagram(s), state the concept of ideal diode which is in forward
bias and reverse bias.

(4 marks)

(b) A centre-tapped full wave rectifier with a load, Ry is driven by a transformer with
Npri @ Nsee turn ratio. The primary transformer is connected to a 120 Vrms, 50 Hz.
The average voltage, V4. that is produced by this rectifier is 27 V. Assuming diodes

are ideal.
(1) Draw the schematic diagram of the circuit.

(3 marks)
(ii)  Determine the transformer turns ratio.

(6 marks)

(iii)  Sketch and label with values the input voltage, Vin and output voltage, ¥,
waveform of the rectifier.
(4 marks)

(iv)  Calculate the Peak Inverse Voltage, PIV of each diode in the circuit.

(2 marks)

(c) Design a clamper circuit that gives a steady state input and output as shown in
Figure Q1.1. Draw and clearly label the corresponding circuit.

(6 marks)
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Q2 (a) With the aid of diagram, explain the operation of zener diode.
(5 marks)

(b) Voltage regulator circuit in Figure Q2.1 will maintain an output voltage of 20 V
across a 1 kQ load, RL with an input, ¥ varies between 30 V and 50 V. Determine:

(1) The minimum, fzmi, and the maximum zener current, J7m. for the network
ifRn=1000Q .
(10 marks)

(i1) The zener power rating, Pzmin and Pzmax.
(4 marks)
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Figure Q2.1
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(c) Sketch V% in relation to input signal in Figure Q2.2 for at least one complete cycle.
Use second approximation model and assume zener voltage for D and D> are 3.3 V.

(6 marks)
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Q3 (a) With the aid of diagrams, briefly explain the three (3) modes of operation in npn
bipolar transistor.

(6 marks)
(b) From (a), determine which mode of operation is used as amplifier.
(1 marks)
(c) Based on the circuit configuration in Figure Q3.1, determine the following
value;
(1) Base current and collector current, /g and /c.
(4 marks)
(i1) Base voltage, ' and collector voltage, Ve.
(4 marks)

(iii)  Collector-emitter voltage, Vcr and base-collector voltage, Vac.

(4 marks)
(iv)  Saturation Current, Je(sar

(2 marks)
(v) Cutoff value of collector-emitter voltage, Vg cutofiy

(2 marks)

(vi)  Draw the load line and plot the Q-point on the resulted load line.
(2 marks)
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Q4 (a) For an n-channel JFET, assume the saturation current /pss = 2 mA and the pinch
off voltage is ¥, = -3.5 V. Calculate /p and Vps(sar) for Ves =0 V.
(4 marks)
(b) Sketch the transfer characteristics for an n-channel D-MOSFET with
Ipss = 10 mA and V, =-4V.
(7 marks)
(c) Determine the following parameters for the network of Figure Q4.1.
(1) Gate-source voltage, Vaso.
(2 marks)
(ii) Drain current, /ng.
(3 marks)
(ii1)  Drain-source voltage, Fps.
(3 marks)
(iv)  Drain voltage, Vp.
(2 marks)
(v) Gate voltage, V.
(2 marks)
(vi)  Source voltage, Vs.
(2 marks)
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