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QL.

13 Fig. 13.1 shows the variation with time t of part of the signal voltage V produced by a

microphone.

14
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Fig. 13.1

t/ms

The signal voltage is to be digitised using a 4-bit analogue-to-digital converter (ADC),
sampling at 2.0 ms intervals.

(a) The first sample is taken at time = 0. Complete Fig. 13.2 to show the signal voltage and
the corresponding binary number at the sampling times shown. [4]

sampling time
/ms

signal voltage
/ mV

binary number

0

2

10

12

1.0

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

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

------------

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

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

Fig. 13.2
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(b) The digitised signal voltage is transmitted and then converted back to an analogue
signal using a digital-to-analogue converter (DAC). On Fig. 13.3, draw the variation with
time ¢ of the received analogue signal V. 2]

16

14 |-

12 f

v/mV

10 |-+

t/ms

Fig. 13.3

(c) State two changes, giving a reason for each, that can be made so as to improve the
quality of the received analogue signal.

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

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

-----------------------------------------------------------------------------------------------------------------------------------
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14 (a) Draw a labelled diagram of a section through a coaxial cable. [2]

(b) State three advantages of a coaxial cable compared with a wire pair for the
transmission of an electrical signal.

1.
2.

Q3.

15 A radio signal may be transmitted between a transmitter and a receiving aerial by means of
sky waves, ground (surface) waves or space waves. Complete Fig. 15.1 by giving a typical

wavelength and the maximum transmission range for each type of wave. [5]
type wavelength / m range
sky wave SRR | e

ground (surface) wave

space wave

Fig. 15.1
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Q46.

12 (a) Information may be carried by different channels of communication.

State one application, in each case, where information is carried using

(i) microwaves,

-]

(ii) coaxial cables,

-]

(iii) wire pairs.

1]
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(b) A station on Earth transmits a signal of initial power 3.1 kW to a geostationary satellite.
The attenuation of the signal received by the satellite is 190dB.

(i) Calculate the power of the signal received by the satellite.

POWEE = cooivieceeceeeee e e sreeine e s meeneeeenes KW [2]

(i) By reference to your answer in (i), state and explain the changes made to the signal
before transmission back to Earth.

. [3]

Q47.
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13 A simplified block diagram of a mobile phone handset is shown in Fig. 13.1.

aerial T

switch ]
tuning
circuit
r.f. amplifier
AR r.f. amplifier
modulator oscillator demodulator
parallel-to serial-to-
serial parallel
converter converter
ADC DAC
a.f. amplifier a.f. amplifier
microphone ( ) [J loudspeaker

State the purpose of

(a) the switch,

-2

(b) the tuning circuit.

.. [2]

Q48.
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12 (a) Distinguish between an analogue signal and a digital signal.

ANAIOGUESTEIGIIBI . cvoes . wosummsins e ssumans sebuisss snssestsi st s iesisr st e 5 R 0 e £ e S

Lo T L = E=TTo [ =1 OO OO
(b) An analogue-to-digital converter (ADC) converts whole decimal numbers between 0 and 23
into digital numbers.
State
(i) the minimum number of bits in each digital number,
number of bits = ... e [1]

(ii) the digital number representing decimal 13.

-]

(c) An analogue signal is digitised before transmission. It is then converted back to an analogue
signal after reception.

State and explain the effect on the reproduction of the signal when the number of bits in the
analogue-to-digital converter (ADC) and the digital-to-analogue converter (DAC) is increased.

. [3]

Q49.
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13 In a mobile phone system, the country is divided into a number of cells, each with its own base
station.

State and explain

(a) why the country is divided into cells,

.. [2]
(b) two reasons why the base stations operate on UHF frequencies.

[
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