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Attempt FIVE questions only
Time allowed 3  hours
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1.
Referring to the circuits shown in Figures Q1(i) - (iii) below, in each case determine the total resistance appearing between terminals A and B.
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Figure Q1(i)
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Figure Q1(ii)
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Figure Q1(iii)
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2.
Referring to the circuit shown in Figure Q2, use Mesh or Branch analysis to determine the currents supplied by each voltage source.
(20)
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Figure Q2
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3.
a)
Referring to the circuit shown in Figure Q3:

(i)
Determine the component values of an equivalent Thevenin generator supplying terminals A and B.
(10)

(ii)
Hence, determine the current flowing through load resistor RL.



(2)

b)
If resistor R1 is variable, to what value would it need to be adjusted in order to yield zero current through RL ?
(4)

c)
If resistor  RL is variable, to what value would it need to be adjusted in order for  it to receive maximum power from the surrounding network ? What is this power ?
(4)
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Figure Q3
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4.
When a resistor R  and a coil in series are connected to a 240 V, 50 Hz supply, a current of 3 A flows lagging 378 behind the supply voltage. The voltage across the Coil is  171 V. The coil is modelled as a resistor r in series with an inductor L. 


Draw the circuit phasor diagram, hence determine the values of r and L  for the coil.
(20)

5.
a)
Sketch the current-frequency response of a series RLC circuit, hence 
explain the meaning of the terms bandwidth, cut-off frequency and 
amplification factor (Q)
(8)

b)
Referring to the circuit of Figure Q5, determine the bandwidth and both 


the upper and lower cut-off frequencies.
(12)
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Figure Q5
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6.
a)
Briefly explain the principle of operation of a pn-junction diode.
(6)


b)
Sketch the complete Current-Voltage graph for the following diodes, 
clearly indicating particular points of interest:

(i)   a junction diode; 
(3)

(ii)  a zener diode.
(3)

c)
For each of the diode circuits shown in Figure Q6  (see Answer 


Sheet Q6), carefully sketch the output waveforms obtained when the sinusoidal input signal shown is applied.
(8)


[The answer sheet for this question is attached at the end of the question paper and should be attached to your answer book for marking.]
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7.
The output characteristics of a common-emitter transistor, together with a circuit diagram of a simple amplifier, are given in Figure Q7 (See Answer Sheet). Use 


these characteristics to determine:

a) 
the quiescent operating point for the transistor, assuming VBE is 0.6 V;
(4)

b)
the quiescent power dissipated at the collector, and in resistor RC;
(4)

c)
the peak to peak variation in VCE and IC, the power dissipated in RC and the average power at the collector, when a sinusoidal input signal , corresponding to 7.1 µA rms base current, is applied.
(10)

d)
the transistor current gain.
(2)


[The answer sheet for this question is attached at the end of the question paper and should be attached to your answer book for marking.]
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8.
The following functional blocks are all found within a stabilised d.c. power supply unit:-


Reference


Rectifier


Sensing


Transformer


Current limit


Smoothing


Control


Amplifier

a)
Draw a system diagram to illustrate the relative position and relationship between the above functional blocks.
(6)

b)
Briefly describe the characteristics of each functional block, and hence explain how the overall system operates.
(8)

c)
Sketch a set of typical waveforms to illustrate the outputs from the key functional blocks only within your system.
(6)

ANSWER SHEET for Question 6
STUDENT NUMBER............................................


TO BE RETURNED WITH YOUR EXAMINATION SCRIPT
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Figure Q6

ANSWER SHEET for Question 7
STUDENT NUMBER............................................
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	Figure Q7 (a)
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Figure Q7(b)
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