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Answer all questions in the spaces provided.

1 (a) Label the block diagram of a radio transmitter shown below.

(4 marks)

(b) The transmitter is connected to a half-wave dipole of 50 Ω impedance, with coaxial cable.

State the required impedance of the cable.

.........................................................................................................................................................
(1 mark)

(c) The length of the half-wave dipole is 2 m from end to end.

Calculate:

(i) the wavelength the antenna is designed for, 

...............................................................................................................................................

(ii) the frequency of the transmitter that would be suitable for this antenna.
(the speed of electromagnetic waves in vacuo, c = 3 × 108m s �1)

...............................................................................................................................................

...............................................................................................................................................
(3 marks)
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2 An amplitude modulated transmitter operates on a frequency of 540 kHz.
This transmitter is modulated by a single audio frequency of 440 Hz.

(a) Draw a frequency spectrum diagram of the signal to show the carrier and side frequencies.
Label all the features of your diagram and state the frequencies of all the components 
of the spectrum.

frequency / kHz

(6 marks)

(b) Draw a time waveform of this signal if the depth of modulation is 100%.
Mark and label on your diagram the period of the carrier wave and the period of the modulation.

(3 marks)
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3 (a) Complete the labelling of this block diagram of a superhet receiver by naming appropriate 
sub-systems for the four blank boxes.

(4 marks)

(b) Part of the af amplifier is an op-amp inverting amplifier with a voltage gain of �20 and an input
impedance of 10 kΩ.

(i) Draw a circuit for this amplifier in the space below.
Choose and calculate suitable values for the resistors and label them.

(ii) Calculate the output voltage of the amplifier circuit when its input voltage is +50 mV.

...............................................................................................................................................

...............................................................................................................................................
(6 marks)
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4 The output sub-system of an audio amplifier in a radio receiver is a push-pull output stage using a 
p- channel and an n- channel MOSFET.

(a) Draw the circuit of this output stage in the space below.  
Label the p- channel and the n- channel MOSFETs with p and n respectively.

(3 marks)

(b) Explain the operation of this circuit as the input signal changes from a positive to a 
negative value.

.........................................................................................................................................................

.........................................................................................................................................................

.........................................................................................................................................................
(2 marks)

(c) Name two types of distortion this amplifier could produce.

1 .......................................................................................................................................................

2 .......................................................................................................................................................
(2 marks)

(d) (i) Name the piece of hardware on which MOSFETs are normally mounted when used in a
push-pull amplifier.

...............................................................................................................................................

(ii) Describe the function of this piece of hardware in this application.

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................
(3 marks)
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5 (a) Draw a labelled diagram of a cross-section of a coaxial cable.

(3 marks)

(b) Name two other media for transmitting signals, one wired system other than a coaxial cable, and
one non-wired system.

1 .......................................................................................................................................................

2 .......................................................................................................................................................
(2 marks)

(c) Name two different methods of transmitting many signals on a single communications circuit.

1 .......................................................................................................................................................

2 .......................................................................................................................................................
(2 marks)

(d) In a mobile phone system, the sample rate in the ADC is 8 kHz, the ADC generates an 8-bit
output.

(i) What is the maximum frequency of the signal that should be fed to the ADC for sampling?

...............................................................................................................................................

(ii) Calculate the bit rate of the resulting digital signal.

...............................................................................................................................................
(3 marks)

10

0203/ELE5

LEAVE 
MARGIN
BLANK

Turn over!!

9



6 (a) An analogue signal is converted into digital form.
Sampling points are marked on the timing diagram below as S1, S2, S3 and S4.
Draw on this diagram the resulting digital signal when the analogue signal shown is converted
into:

(i) a pulse position modulated signal (PPM), and 

(ii) a pulse width modulated (PWM) signal.

(4 marks)
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(b) A 555 monostable circuit can be used as part of a PWM system to produce pulses when triggered
by the sampling pulses.
The timing resistor is 10 kΩ and the capacitor is 0.01 µF.

(i) Calculate the duration of the pulses that the 555 timer will produce.

...............................................................................................................................................

...............................................................................................................................................

(ii) Which function (pin) of the 555 timer can affect the duration of the pulses?

...............................................................................................................................................
(3 marks)
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7 (a) Part of a PCM system requires a shift register.

(i) What does PCM stand for?

P ............................ C............................... M................................

(ii) What type of shift register is required to convert data from the output of an 8-bit ADC to
a form suitable for communication on a single wire?

...............................................................................................................................................
(3 marks)

(b) (i) The diagram below shows four D-type flip-flops.  Show how these can be connected as a
shift register that can accept a single data line input and convert the signal input to 4 bits
available simultaneously at some later time.
Label data in, clock, outputs, and draw the connections required.

(ii) Complete the timing diagram below to show the action of this shift register.

(9 marks)
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(c) (i) Name a digital communications system that enables data from several different sources to
be transmitted in sequence on a single communication circuit.

...............................................................................................................................................

(ii) This type of system can be constructed using logic gates.  
The Boolean expression for a two input system (where A and B are the signal inputs and
S is the input select signal) is:

Q = S.A + S.B

Draw a logic circuit diagram of this system using appropriate gates.
Label the inputs and the output.

(6 marks)
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