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Q1 (a) Inyour own words, define briefly:

(1) Extrinsic semiconductor.

(2 marks)
(i)  Forward bias and reverse bias.

(2 marks)
(iii)  Depletion region.

(2 marks)

(b) A centre-tapped full wave rectifier with a load, Rv. is driven by a transformer with Npr :
Nsee turn ratio. The primary transformer is connected to a 120 Vims, 50 Hz. The average
voltage, Ve that is produced by this rectifier is 27 V. Assuming diodes are ideal.

(1) Draw the schematic diagram of the circuit.
(2 marks)

(i)  Determine the transformer turns ratio.
(4 marks)

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

(i)  Calculate the Peak Inverse Voltage, PIV of each diode in the circuit.
(2 marks)

(c) Based on question Q1(b), a 1.0 mF capacitor filter is now connected to the output of the
rectifier circuit. If the dc current through the load is 0.1 A,

(1) Determine the filtered output ripple voltage, Vrp-p)and the average voltage, Viac)

(4 marks)
(i)  Sketch and clearly label the output ripple voltage from the filter.
(3 marks)
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Q2 (a) A voltage regulator circuit in Figure Q2(a) will maintain an output voltage of 20 V across
a 1 kQ load, Rt with an input, Vs varies between 30 V and 50 V. Determine:

(i) The minimum, Izmin and the maximum zener current, Izmax for the network if Rin
=100Q.
(10 marks)

(i)  The zener power rating, Pzmin and Pzmax.
(2 marks)

(b) The applications of the diode are shown in Figure Q2(b) with two different types of
network.

(i) Determine the output voltage, V.
(8 marks)

(1)  Draw the waveform for each network.
(5 marks)

Q3 (a) Figure Q3(a)(i) depicts the load line and device characteristics of a fixed-bias network of
Calculate the following based on the Figure Q3(a)(ii).

(1) The common collector voltage, Ve

(2 marks)
(i)  The base resistor, R

(2 marks)
(i11)  The collector resistor, Rc

(2 marks)

(b) Determine the dc bias characteristics for the voltage-divider configuration of Figure

Q3(b).
(i) The dc base current, Ip

(6 marks)
(i)  The dc collector current, Ic

(1 mark)

(iii)  The dc bias voltage, Vce

(2 marks)
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(c) Refer to the amplifier network in Figure Q3 (c).

(1) Sketch the ac equivalent circuit using r. model.

(4 marks)
(i)  Determine the ac dynamic resistance, re if the dc base current, Iz = 34.51pA.

(2 marks)
(11)  Calculate the input impedance, Zi and the output impedance, Zo.

(4 marks)

Q4 (a) Determine the pinch-off voltage, V; for a specific JFET if the drain current, Ip = 4mA
when the gate to source, Vs = -3V and the maximum drain current, Ipss = 12 mA.
(3 marks)

(b) For the self-bias configuration of Figure Q4(b), solve the following if given Shockley’s
equation:

Ip = IDSS(l = Vf,sq)z

P

(1) The quiescent, Q-points (drain current, Inq and gate to source voltage, Vasq) by
using graphical approach method.
(8 marks)

(i)  The drain to source voltage, Vps, drain voltage, Vb, gate voltage, Vi and gate to
source voltage, Vas.
(7 marks)

(c) The fixed-bias configuration of Figure Q4(c) had an operating point defined by the gate
to source voltage, Vasq = -2.5 V with the maximum drain current, Inpss = 10 mA, the
pinch-off voltage, Ve = -4 V, and the drain resistance, ra = 20 kQ. Determine:

(1) The input impedance Zi.

(1 mark)
(i)  The output impedance Z.
(2 marks)
(iii)  The voltage gain A.v.
(4 marks)
-END OF QUESTIONS -
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Figure Q3(c)
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i\g: Ipss= 10 mA

10V

Figure Q4(c)
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