AQA/

Teacher Resource Bank

GCE Electronics

Exemplar Exam Questions

e ELECS: Communication Systems

Copyright © 2009 AQA and its licensors. All rights reserved.
The Assessment an d Qualifications Alliance (AQA) is a company limited by guarantee registered in England and Wales (company number 3644723) and a registered

charity (registered charity number 1073334). Registered address: AQA, Devas Street, Manchester M15 6EX.
Dr Michael Cresswell, Director General.



Teacher Resource Bank / GCE Electronics / Exemplar Exam Questions: ELEC5 / Version 1.0

ELECS — Communications Systems

Communication System (ELES5, Q1, 2009)

1 A block diagram of a radio wave commmmication system 1s shown below.
Each subsystem has been mumbered.

input transducer . »| modulator » transmitter
carrier
generator 2
L] receiver s demodulator # output transducer -
1 (2) Describe the type of signal that passes between each pair of numbered subsystems.
For example, the type of signal that passes between 1 and 3 is an information signal.
| ) T - T SO
L N B T - T OSSO S
L N B - T OSSO
L N B - T O SO
L N T I T OSSO
(5 marks)
1 (b) Name asubsystem in the diagram above which could contain:
I (B) (1) afumed CIFCUE oot e er e e e e e e e
L ) B T o ) OSSO
I () (110) 3 loudspeabier oo
L (b)) (1) amoscillafor oo
I (D) (V) @@HOOE oo
5 marks)
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Communication System (ELES5, Q1, 2008)

1 A block diagram of a generalized radio communication system i1 shown below.
The signal transfers between stages have been mumbered.

input transducer 1 »  modulator 3 s transmitter
F Y
2
. 4
carrier
generator
g receiver 3 o demodulator ] »| output transducer

Which numbered line represents:
1 (3a) (1) anunmodulated radio frequency sigmal ..o
1 (3a) (1) amodulated radio frequency signal in the fransoutter ... ...
1 (a) (i) amodulated radio frequency signal in the receiver ...
1 (3) (i) the transmussion WOk oo e
1 (a) (v) theinformation signal in the transoutter ...
1 (a) (vi) the information signal in the TeCeTVETT . ...
{6 marks)
1 (b) (1) Name two different non-wired transnussion media.
1 (b) (i) Name two different wired transnussion media.
(4 marks)

1
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Communication System (ELES5, Q1, 2006)

1 {a) Aradio fransmitter uses the following sub-systems:

carrier generator  input transducer  modulator  transmitter

Diraw a labelled block diagram to show how these sub-systems are connected.

4 marks)
(b) Electromagnetic signals can be transmitted using a varnety of media.
State, with a reason in each case, which medium 1s best
(1) if a large bandwidth is required,
MBI e
T 1 U
(i) 1if one end of the conmmnications link is mobile,
MBI e
i 1 U
(i) if a high level of security is required.
MBI e e
i 1 U
(6 marks)

1
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Active Filter (ELE2, Q5, 2008)

th

All of the electrical activity of the brain occurs at low frequencies, the alpha rhythm having
the highest frequency of 8 — 13Hz. In order fo isolate this electrical activity from

that of the mmscles, which occurs at a higher frequency, the electrical signals are passed
through a {ow pass filter with a break point frequency of 20Hz.

th

{a) (1) What iz meant by the term low pass filter?

th

{a) (1) Whatis meant by the term break point frequency?

" 3 marks

th

(b) The circuit diagram of the low pass filter is shown below.

100nF

0WVe

Calculate the reactance of the 100nF capacitor at a frequency of 20Hz.

(3 marks)

1
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L)

{c) Sketch onto the grid below how the voltage gain of this filter circuit varies with

frequency.
voltage gain
10
1
01
0.1 1 10 100 1000 frequency/Hz

(3 marks)

1
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Active Filter (ELE2, Q2, 2005)

1 Atramnee electronics engmeer needs to amplify and low pass filter the output of a Digital to Analogme
Converter (DAC). The low pass filter break point frequency is to be 2.5kHz

(a) Explamn what is meant by

(L) Tow pass Bler ;

10k02

0V o - I o0V

(i} Estimate the voltage zain of the circuit well below the break point frequency, where the
effect of the capacitor, C, is negligible.

{(¢) The engineer uses an op-amp with a gain-bandwidth product of 10°Hz.
Estimate, showing vour working, the maxinmun veltage gain that can be achieved from this
op-amyp at the break pomt frequency.

1
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Active Filter (ELES5, Q6, 2005)

6 A system using op-amp active filter circnits is designed to boost the information signal for a
transnutter. The information signal should only contain frequencies from 300Hz to 4kHz.

(a) The op-amp wsed has a gain-bandwidth produect of 1 MHz
Calenlate the maximmm gain that could be obtained at 4kHz.

{b) The system is made using a bass cut filter with a break point frequency of 300 Hz feeding a
treble cut filter with a break point frequency of 41-Hz. The resulting cutput is then amplified
by a factor of ten. Draw and label a system block diagram to show all these sub-gystems.
Inclnde in yvour diagram the npot and output.

i3 maris)

(c) Draw the circuit of a nen-inverting amplifier that would amplify the signal by a factor of 10.
Label the input and the output, give values for the components used.

(3 marks)

1
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(d) (1) Dyaw the circuit of the active bass cut filter with B, = 1081}, B = 100&L}, and
capacitor C.

(i) Given that the reactance of C is the same as the value of B, at the break point frequency,
or otherwise, calenlate the value of C to give the required 300 Hz break point frequency:

{111) It is then realised that both filters can be made in the same circut.
Add one capaciter to vour diagram in part (d) (1) in the correct place that would also
make the circuit into a treble cut filter. Label the capacitor T.
{8 marks)

1
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Amplitude Modulation (ELE5, Q3, 2009)

3 (a) Aninformation signal and a carrier wave are shown on the axes below.
On the lowest set of axes, show how these combine to form an AM signal.

s i
\_/

n f
I ' (i
| | | | |
camie f||"""'l"| || |'|"| l|”| ] |'|”'|l'
wave |||!|II| | | | |I| |l||||I! time
| | | T |
| ||'|I||||I|||'|l||||| ARATATAIRIA
| | || | || I l | lul IR lLI
|| ¥ ¥
AM signal | time
4 marks)

3 (b) The information signal has a maxinmm frequency of 4.5kHz and the modulated carrier
is to be transmitted on the MW band.

3 () (i) Whatdo the letters MW stand for?

3 () (i) Calculate the practical bandwidth of the resulting AM signal.

3 (b) (i) Calculate the resulting mumber of channels available on the MW band. which
extends from 522 kHz — 1710kH=.

(5 marks)

AQ/

Copyright © 2009 AQA and its licensors. All rights reserved.



Teacher Resource Bank / GCE Electronics / Exemplar Exam Questions: ELEC5 / Version 1.0

Amplitude Modulation, Half-Wave Dipole (ELES, Q3, 2008)

3 (a) Aninformation signal and a carrier wave are shown on the axes below.

3 ®

3 ®

3 ®

3 ©

On the lowest sef of axes, show how these combine fo form a FM signal

information / \
signal

TN r
AN AAAANERARRDR ||"1I

UL |”| LI ll| | ||I| || | |
T ey
IRl |||||| I
|u| |LI | Ih| Iu| 'ul |L|| | ||} lu' 1N d | .ll ||‘I '4' I lul |
FM signal
(3 marks)
The information signal has a maximum frequency of 15kHz. the maximum frequency

deviation of the carrier is + T5kHz.

(1) Calculate the practical bandwidth of the resulting FM signal.

(1) If the channel spacing is 200kHz on the 88 — 108 MHz VHF band, calculate the
mumber of channels available.

3 (b) (u1) Calculate the length required for a half-wave dipole if the signal frequency is

00 MHz.
(6 marks)

Describe an advantage FM has over AM.

(1 mark)

10
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Amplitude Modulation (ELE5, Q3, 2007)

3 A transmitter has a carrier frequency of 603 kHz and is amplitude modulated by an audio
frequency signal which occupies a frequency range from 300Hz to 3kKHz.

(a) Inwhich broadcast waveband would the modulated signal appear?

{1 mark)
(b) Draw a frequency spectrum diagram of the modulated signal to show the carrier and

sidebands. Label all the features of the spectrum and draw all the components of the
gpectrum in their correct locations.

amplitude

500 600 601 602 603 604 605 606 607 frequency/kiz
(5 marks)

{c) Calculate the bandwidth of the modulated signal.

i1 mark)

1
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AM & FM (ELES5, Q2, 2006)

2 (a) Describe how the information signal amplitude and frequency are encoded on to a
carrier using amplitude modulation (AM).

{2 marks)

(b) Describe how the information signal amplitude and frequency are encoded on to
a carrier using frequency modulation (FM).

{2 marks)

(c) An AWM transmifter uses a carner frequency of 603 kHz which is modulated with an
information signal of a single frequency of 440 Hz.
Draw a complete frequency spectrum diagram of the modulated carmer.
Label all the features of your diagram and state the frequencies of all the components
of the modulated signal.

amplitude

|
600 605 frequency/kHz

{6 marks)

12
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Superhet (ELES5, Q6, 2009)

6 The first stages of a superhet radio receiver are shown below.

if amplifier > miver o iftuned
circuit
&
local
oscillator

6 (a) Explain the function of the mixer and the if tuned circuit.

2 marks)
6 (b) (1) The of amplifier uses a tuned circuit made with a 500 pH inductor (coil) and a
variable capacitor.

Show that the tuned circuif 15 resonant at about 1 MHz when the capacitor has a
value of 50pF.

6 (b) (i) The local oscillator is set to 1.461 MHz and is higher than the resonant frequency
of the funed cireuit in part (b)(1). Calculate the infermediate frequency used in
the receiver.

6 (b) () Calculate the image frequency or second channel response of the receiver.

T e marks)

1
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Radio Receiver (ELE5, Q1, 2007)

1 (a) A simple radio receiver uses the following subsystems:
af amplifier, antenna, detector/demodulator, loudspeaker, tuned circuit.

Draw a labelled block diagram to show how these subsystems are connected.

(4 marks)
(b) The receiver in part (a) is tuned to a carrier frequency of 600kHz.
Calenlate
(1) the wavelength of the carrier waves,
(c. speed of electromagnetic waves in vacuo, is 3 x 108 ms™)
(1) the length of a half~wave dipole antenna for this frequency.
_____________________________________________________________________________________________________________________ r 3;?;;;3-,{-5;

14
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Superhet (ELES5, Q6, 2007)

6  The input signal to the demodulator of a superheterodyne radio receiver is shown below.

JI| ||I | [ /\ ‘(/\ I.'/\WII A III /\

|l.|; I

demodulator.

PoTiO e e

T TS

______________________________________________________________________________________________________________________________ r 5mm-,i-5;
(b) Draw on the graph above the output signal from the demodulator. (2 marks)

(c) The local oscillator of the supertheterodyvne radio receiver contains a 100 pH coil and a
variable capacitor set to 100 pE

Calculate

(i) the frequency of the local oscillator signal,

(1) a frequency to which the superheterodyne receiver would respond if it had an
infermediate frequency of 455 kHz.

(3 marks)

AQY/ 15
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Tuned Circuit (ELES5, Q4, 2006)

4 (3a) Anradio receiver contains a parallel LC circnit. where L has a value of S0uH and
C has a value of 300pE.

(1) Suggest a use for this circuit in the receiver.

(i) This cireut has a high quality factor. Explain the effect this will have on the
performance of the receiver.

(1) Calculate the resonant frequency of this cirenit.

(1v) Draw a resonance curve for this circuit. Label vour axes.

{6 marks)
(b) The radio receiver is unable to receive weak signals.
(1) What aspect of the receiver’s performance requires improvement?
(i) What circuit should be added to the receiver to improve this?
_____________________________________________________________________________________________________________________ r gm._-mi-;j

16
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Radio Receiver, Half-Wave Dipole, Tuned Circuit (ELES5, Q1, 2005)

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

{4 marks)
(k) The receiver in part (a) is tuned to a carmier frequency of 0.6 MHz.
Calculate:
(1) the wavelength of the camier waves;
(it} the length of a half-wave dipele for this frequency;
(il) the value of inductance, L. required if a 500 pF capacitor 1s nsed to tune to this
{6 marks)

1
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Pulse Modulation (ELES, Q2, 2009)

2 Several different pulse modulated digital signals are shown below. For each one, sketch on
the axes below it the analogue signal that would be obtained after it was decoded.

2 (a) PAM signal

time
analogue
signal

time

{2 marks)
2 (b) PWM signal

time
analogue
signal

time

(2 marks)
AQY/
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2 (c) PPM signal

time

analogue
signal
time
(3 marks)
2 (dy 3-bit PCM signal
! 1 1 | I I | tiﬂ'lf.‘
analogue —
signal ]
time
(3 marks)

19
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Filter, Multiplexer, Sample Rate, Baud Rate (ELES5, Q4, 2009)

4 An ADC system 15 designed for signal frequencies up to 4kHz.
A filter nmst be used fo ensure the correct operation of the ADC.

4 (@ @
4 (3 ()
4 (a) (i)
4 ® @
4 () (i)
4 (b) (i)

What type of filter must be used?

Explain the problem that may occur if this filter is not used.

Calculate the minimum sampling frequency that should be used in this system.

4 marks)

The ADC produces an 8-bit parallel output. What subsystem is required to make
the output suitable for a single channe] transmission link?

Calculate the bit rate of the resulting signal vsing the sampling rate from your
answer to part (a)(1ii).

A start bit, two stop bifs and a single parity bit are added to each byte of data
from the ADC.
Calculate the baud rate of the resulting digital signal.

" Gmarks)

20
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Pulse Modulation, Filter, Baud Rate (ELES5, Q2, 2008)

2 (a) The analogue signal shown below is fo be converted info various different pulse
modulated signals.

Draw on the labelled axes below the resulting digital signals when the analogue signal
shown is converted at the sampling points, indicated by the dotted lines on the graphs.

signal T ——

PAM
signal !

PPM
signal

PWM
signal

{6 marks)

2 (b) In converting the analogue signal to a digifal signal. what process or subsystem is
used to retain the amplitude of the analogue signal while it is converted?

(I marky

1
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[~ ]

(B~ ]

(B~

The sampling rate in an ADC svstem is 10 kKHz. The analogue signal nmst first be filtered fo
ensure the comrect operation of the ADC.

© @

() (u)

() (ui)

() (w)

© @

€ (vi)

What type of filter must be used?

What is the maximum analogue signal frequency that should be used in this
system?

The ADC produces an eight-bit parallel output. What subsystem is required fo
make the oufput suitable for transmission along a co-axial cable?

Calculate the bit rate of the resulting signal

A start bif. two stop bits and a single parity bit are added to each byte of data
from the ADC.
Explain the purpose of adding these bifs.

Calculate the baud rate of the resulting digital signal.

(6 marks)

22
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Multiplexer (ELES5, Q4, 2008)

4  The diagram shows a 2 to 1 data multiplexer.

Ao D

S o

4 (a) Complete the output column ) in the truth table for this logic system.

A B S Q

0 0 0

0 1 0

1 0 0

1 1 0

0 0 1

0 1 1

1 0 1

1 1 1 {4 marks)

4 (b) Write the simplest Boolean expression for the output (), in ferms of A, B and 5.

4 (c) Describe the function of the inpuf signal S and explain a practical application of this
System.

{3 marks)
4 (d) (1) What type of signal multiplexing does this system provide?
4 (d) (i) WName another type of signal multiplexing.
r’?marks)

AQY/ 23
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Pulse Modulation (ELES5, Q4, 2007)

4 The analogue signal shown below is to be converted into different types of pulse modulated

signal.
In each case, show how the analogue signal would be represented as the given type of pulse
modulated signal.
analogue signal
8
T e
6
5 /
4
3
2
1
0 | | | | | | time/sampling points
(a)  PAM signal
8
7
i
5
4
3
2
1
0 | | | | | | time/sampling points
_ {2 marks)
L)  PWM signal
fime
I I I I I I
{2 marks)

1
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{c) PPM signal

(3 marks)

(d) 3-bit PCM signal

i3 marks)

AQ/
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Analogue/Digital Transmission (ELES5, Q5, 2006)

5 (a) (1) Stateand describe three differences between analogue and digital
communication.

(3 marks)

(i) Explain briefly how these differences might affect the choice of one method over
the other.

(3 marks)
(b) Name two different techniques for fransmitting many signals on one carrier
U
e e eeee e e eee oo e e e e e e o= mee et e emmreeen-
2 marks)

1
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Shift Register, Serial/Parallel Transmission (ELES5, Q7, 2006)

7 The symbol for a D-type flip-flop 15 shown below.

1D QL
—+CK

ﬁ_

(a) Describe the function of the D-type flip-flop.

(2 marks)

(b) Complete the diagram below fo show how a shift register is constructed from D-type
flip-flops. Label the data and clock mputs, and the data output for the complete

SVSTEmL.

4D QF —D  QF 4D QF D Q

—CK —DCK —BCK —CK
Q- Qr Q- Q

{4 marks)

(c) Data can be communicated in serial or parallel form.

Explain which form is better for long distance communication.

2 marks)

AQY/ 27
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Mobile Phones (ELES5, Q7, 2005)

7 (a) How does the signal from a mobile telephone reach the base station?

(1 mark)
(b) Each channel frequency allows eight conversations to take place at the same time_
(i) What type of nmltiplex system allows this?

(i) A base station uses sixteen channels. How many users can make calls through this base
station at any one time?

(1) Each mobile phone channel has a bandwidth of 200 kHz.
Caleulate the effective bandwidth available to each user.

() Mobile phone signals are digital When a weak signal is received it is processed by a
TEgEneTator.
Describe the process of regeneration of a noisy digital signal.
State what type of sub-system is used and explain briefly how it operates.

1
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Optical Fibre, 555 Monostable, Logic System (ELES5, Q7, 2009)

T A digital signal is transmitted along an optical fibre in a commmunication system.

T {a) (1) S5tate two different effects that limit the maxinmm range of the signal

T (a) (i) State ome advantage of using an optical fibre system over a wired system
 Bmarks)
7 (b)) A 555IC 15 used as a monostable to control the length of PWM pulses transmitted
along the fibre optic system.

7T (&) (1) Complete the circuit diagram fo show how the IC 1s connected as a monostable.
Label the connections to the input and output of the system.

o +V,
33kQ DR |
reset +W,
5551C
— discharge
— threshold output —
— trigger
control
ground vollage
c== LonF ==
ooV

7 (b) (1) The outputpulse length from the monostable is 10 us. Caleulate the value of C
required for this. given the value of R marked on the diagram.

@ marks)

29
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7 (c) Alogic system that could be used to process digital signals 15 shown below.
AO _'\)L _

o ' No00Q
Bot———— D | —

S
A

7 (c) (1) Complete the truth table below for this logic system.

A B S C D Q
0 0
0 1 0
1 0 0
1 1 0
0 0 1
0 1 1
1 0 1
1 1 1

T (c) (i) State and explain the function of this system.

{6 marks)

30
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Optical Fibre, 555 Astable, Mobile Phones (ELES5, Q7, 2007)

7 (a) Draw alabelled diagram of a curved length of a step-index optical fibre.
Include on vour diagram the path of a ray of light travelling through the fibre.

(4 marks)
(b) Name an output device which can be used fo create pulses that will travel through the
_______________________________________________________________________________________________________________________________ fjmm-,i;j
(c) A 355 timer IC is nsed as an astable to generate pulses for a fibre optic system.

(1) Complete the circuit diagram to show how the IC is connected as an astable and
label the connection to the output device.

0=V,
100kL2
| | reset +V.
1 555
10kL2 — discharge
T — threshold output
control
ground wvoltage
|
10nF ::
o0V

1
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(i1) Calculate the frequency of the output pulses.

(8 marks)

(d) An optical fibre system can be used fo carry signals from a mobile felephone base
station to the rest of the telephone network.

(i) How do signals from the mobile telephone travel to the base station?

(i) Explain how the mobile telephone network can support almeost the enfire
population of this country using mobile telephones when only a restricted
frequency allocation is available.

Credit will be given for using relevant technical terms in your answer,

5 marks)

32
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Optical Fibre, Filter, Sampling (ELES5, Q6, 2006)

6 (a) (1) Statea secure medium through which optical signals can travel
(i) State how optical signals can travel along paths that are not straight.

(1v) An LED is used as a light source in an optical communications system.
The LED has a forward voltage drop of 2V and operates from a power supply of
12V Calculate the value of the series resistor necessary to limit the LED
forward current to 10mA.

{6 marks)

(b) Ina mobile phone circuit, audio frequencies above 4 kHz must be removed before
sampling takes place.

(1) Draw the circwit diagram of an active treble cut filter

1
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(1) In the active filter circuit, the input resistor is 10kL}, the feedback resistor is
39kL) and the capacitor is 1 nF.
Show that the break pomnt frequency 15 approximately 4 kHz.

(1i1) Calculate the voltage gain of this circwt at a frequency well below the break
point frequency.

(iv) What sampling rate must be used for the mobile phone system where frequencies
up to 4kHz are transmitted”? Explain why this is.

12 marks)
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Communication System (ELES5, Q1, 2009)

1

(@)

(i)

(ii)
(i)
(iv)
(V)

Unmodulated rf signalv'(allow carrier signal)
Modulated (rf) signalv’

Radio wavev” (allow electromagnetic wave)
Modulated (rf) signalv’

Information signalv’

Carrier generator or receiverv’

Transmitter or receiverv’

Output transducerv’

Carrier generatorv’

Demodulatorv’ (10 marks)

Communication System (ELES5, Q1, 2008)

1

(@)

(i)

2v

free spacev’ optical fibrev’

any two from: open wire, twisted pair, coaxial cablev'v’
Total — 10
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Communication System

1 (@)

v

input transducer

A 4

(ELES, Q1, 2006)

v

(i) optic fibrev’

modulator

v

A

v

carrier
generator

A 4

transmitter

uses light waves as carrier, very high frequencyv’

(i)  free space (allow radio)v’
no wires or fibres to movev’

(iii)  optic fibrev’

cannot be tapped easily without communicators

knowingv’

(4 marks)

(6 marks)

(question total 10)
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Active Filter (ELE2, Q5, 2008)

5 @ () Allows low frequencies to pass, v
but blocks high frequencies v

(i) The frequency at which the output voltage (gain) is 70%
of the maximum output voltage (gain) v

(b) Xe=1/2nfC v
Xe=1/2x3.142x20x107 v

X.=79.6kQ v
(c)
Gv
10
1
0.1 li
0.1 1 10 100 1000 frequency/Hz

horizontal line to about 10-20Hz v
atagainof 10 v
diagonal line - decreasing (at about 10 per decade) v

Total -9
Active Filter (ELEZ2, Q2, 2005)
2 @ (i) Low pass filter - a filter that allows low frequencies to
pass through with little attenuation, while high
frequencies are attenuated v’ (1 mark)
(i) break point frequency - the frequency at which the
output voltage is equal to 0.71 of its max value. v/ (1 mark)
(b) (i) (non-inverting amplifier. At low frequencies ignore C)
=>G,=1+390/10=40 v v (2 marks)
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(i)  Atthe cut off frequency X¢ = Rf = 390kQ v/
C = 1/2nfR = 1/2 1 2500 39000 = 163pF v’ v/ (3 marks)

(c) 106 = frequency x voltage gain => voltage gain = 106/
frequency. v/
voltage gain = 106 /2.5 x 103 = 400 v/ (2 marks)

Total 9 marks

Active Filter (ELES5, Q6, 2005)

6 (a) 1 MHz /4 kHz =v* 250V (2 marks)
(b)
input bass cut treble cut amplifier output
—> > > —>
filterv’ filterv’ v (3 marks)
(c)
v v v'output

input + I
}

correct ratiov'(5 marks)

correct resistor circuitv’

(d) (i) and (i)

i) cCc=1/2nf,R
=1/2mx300x 10*
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=53nFor5.3x 10° Fv (8 marks)

Total 18 marks

Amplitude Modulation (ELES5, Q3, 2009)

3 (a)

(b)

information

signal

carrier

wave

AM signal
Carrier frequency constantv’ Symmetrical about time axisv’
Amplitude variations: as info sigv" In phase with info sigv’
(i) Medium wavev’

(i) BW =2x Fimax =2 x 4.5v = 9kHzv

(i) 1710 - 522 = 1188kHzv" + 9 = 132 channelsv’
(9 marks)
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Amplitude Modulation, Half-Wave Dipole (ELES5, Q3, 2008)

3 (@)  constant amplitudev’
frequency variesv’
frequency related to info signalv’

el | L
VY

(b) (i) 2x(15+75)v =180 kHzv

(i) 108 - 88 = 20 MHzv
20 MHz + 200 kHz = 100 channelsv’

(i) A=v+f=300+90 = 3.3mv A+2 =1.65mv

(c) less noise, or wide bandwidth, or stereo (any one) v’

Total — 10
Amplitude Modulation (ELES5, Q3, 2007)
3 (@) medium wavebandv’
(1 mark)
(b)
amplitude carrierv’
lower side band v upper side bandv’
inner limitsv’ outer limitsv’
I [ I I
600 606 frequency / kHz
(5 marks)
(c) 6000Hzv
(1 mark)

(Total 7 marks)
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AM & FM (ELES5, Q2, 2006)

2 (@)  amplitude of carrier fluctuationv’
rate of change of carrier amplitude fluctuationv’
(2 marks)
(b)  amount of frequency deviationv’
rate of change of frequency deviationv’
(2 marks)
(c)
amplitude carrierv’
603 kHzv
lower side freq v upper side freqv’
602.56 kHzv 603.44 kHzv
[
600 605 frequency / kHz
(6 marks)
(question total 10 marks)
Superhet (ELES5, Q6, 2009)
6 (@)  The mixer combines the amplified rf signal with the local

oscillator signalv’ producing the required if signalv’

(b) (i) 1+ (@2n2.5x10™) v 1.007 MHzv'
(i)  1.461-1.007v =454 kHzv
(i)  1.461+0.455v  =1.916 MHzv (8 marks)
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Radio Receiver (ELE5, Q1, 2007)

6 (@) 20/9=22usv
1/2.2x10% 450 kHzv

(3 marks)

(b)

phasev’ periodv’
amplitude
time
VU
(2 marks)
(c) () useoff=1/2nVLCY 1592 kHzv'
(ii) 1592 + 455 or 1592 — 455v
(3 marks)
(Total 8 marks)
Superhet (ELES5, Q6, 2007)
6 (@) 20/9=22usv

1/2.2x10%v 450 kHzv (3 marks)

(b)

phasev’ periodv’
amplitude
time
VU

(2 marks)
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(c) () useoff=1/2nVLCY 1592 kHzv’
(i) 1592 + 455 or 1592 — 455v
(3 marks)
(Total 8 marks)
Tuned Circuit (ELES5, Q4, 2006)
4 @ (i) selecting required frequency or tuningv’
(i) improve selectivity or reject unwanted signals betterv’
(i)  use of f= 1/ 2mVLC 1/ 6.28V50 x 10° x 300 x 107'%v

1.3MHzv
(iv)  amplitude (impedance)

shapev’

frequency labelled axis v/
(6 marks)

(b) (i) sensitivity v’
(i) rf amplifierv’
(2 marks)

(question total 8 marks)

Radio Receiver, Half-Wave Dipole, Tuned Circuit (ELES5, Q1, 2005)

v v v v
1 (@) | antennaj—> tuned circuit—» demodulator » output device
(4 marks)
(b) () A=vf=3x10%/0.6x10% =500 mv

(i)  500/2 =250 mv

iy L=1/4n*f®’C=v
1/40x0.36 x 10" x 500 x 107"? =v/
140 uHv (6 marks)

Total 10 marks
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Pulse Modulation (ELE5, Q2, 2009)

2 (a)
time
v
analogue
signal
v
time
(b)
time
v
analogue
signal
v
time
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(c)
time
v
analogue v
signal
v
time
(d)
P! I time
analogue —
signal —
time
allow LSB or MSB first
(10 marks)

12
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Filter, Multiplexer, Sample Rate, Baud Rate (ELES5, Q4, 2009)
4 (@) (i) Low pass/ treble cutv’

(i) To prevents signals of frequencies higher than 4kHzv’
aliasing v/

(i) 4 x2=8kHzv
(b) (i) Parallel to serial converterv’
(i) 8 bits x 8 kHz = 64 kb/sv’
(i) 12 x 8 = 96kb/sv’ (7 marks)

Pulse Modulation, Filter, Baud Rate (ELES5, Q2, 2008)

2 (a)
analogue
signal
correct amplitudesv’
any pulse TTTT7777777 at sampling pointsy’
PAM wigtr? ok * (pulse widths must be
signal { constant) S
I !
correct pulse posnv’
narrow, constant
PPM width pulses
: indication of
signal relationship to
PWMv
i I | correct varying
PWM pulse widthsv’
signal constant
amplitudesv’

(b)  sample and holdv’
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(c) () lowpassv
(i) 10 + 2 = BkHzv
(i)  parallel to serial converter v
(iv) 10000 x 8 bits = 80kbs™'v

(v)  totell when data is to be sent, when it is complete,
and check if errors have been receivedv’

(vi)y 8+1+1+2=12,12 % 10000 = 120kbs™ v
Total — 13

Multiplexer (ELES5, Q4, 2008)

4  (a)

a | B | 5] 0
unnu}/
o | 1| o] 1
1000}‘/
1 [t [ o] 1
o | o | 1] o

v
o | 1| 1] o
1o | 1|1

v
S S R R R |

(b) Q=SAY +v SBY

(c)  Allows two different information sources to be connected to one
communication linkv’
When S = 1, signal A is connected to the linkv’
When S = 0, signal B is connected to the linkv’

(d) (i) Time division multiplexv’

(i) Frequency division multiplexv’
Total — 12
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Pulse Modulation (ELES5, Q4, 2007)

4 (@) PAM signal

8
7
6
5
4
3
2
1
0
Vv
(2 marks)
(b) PWM signal
Vv
(2 marks)
(c) PPM signal
1 T ] oy
(3 marks)
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(d)  3-bit PCM signal

vV
(3 marks)

(Total 10 marks)
Analogue/Digital Transmission (ELES5, Q5, 2006)

5 (@) examples only

(i) Analogue is more prone to noisev’
Digital signals are encodedv’
Analogue uses superhets, digital uses logic gatesv’

(i) Digital is better, noise can be removedv’
Digital is more securev’
Digital uses simpler circuitsv’

(6 marks)

(b) TDMv'FDMY (any order)

(2 marks)
(question total 8 marks)
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Shift Register, Serial/Parallel Transmission

(ELES, Q7, 2006)

7 (@) Dataon D inputis sentto Qv when clock signal goes highv’
(2 marks)
(b)
v
A
- N
Q Q Q Q output
. v
clock |nput~/[ oK L |--€K L |- cK L [ cK
S— -
—
(4 marks)
(c) serialv’ only one connection/channel requiredv’
(2 marks)

(question total 8 marks)

Mobile Phones (ELES5, Q7, 2005)

7 (@) radio wavesv’

(b) (i) time divisionv’
(ii) 16 x8=v" 128 usersv’
(iii) 200/8=v" 25kHzv

(1 mark)

(5 marks)

(c) responding to signal voltage levelsv’
in such a way as to lessen the effect of noisev’
schmitt trigger sub —systemv”

has two threshold levelsv’ (4 marks)

Total 10 marks
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Optical Fibre, 555 Monostable, Logic System (ELES5, Q7, 2009)

7 (@ (i) Attenuation of signalv’(allow causes of attenuation)
Dispersion of signalv’

(i) E.g. securityv’

(b) (i)
O +Vs
v
reset +Vs
v 5551C
discharge
v threshold outputy’
output
i v
input trigger
C v 100F e
I o OV

i) C=T+11Rv 10°+1.1x33x10° 2.7nFv

() ()
A B S C D Q
0 0 0 1 1 0
0 1 0 1 0 1
1 0 0 1 1 0
1 1 0 1 0 1
0 0 1 1 1 0
0 1 1 1 1 0
1 0 1 0 1 1
1 1 1 0 1 1
v v v
(i) 2 i/p multiplexerv’
When S =0, B is transmittedv’
When S = 1, A is transmittedv’ (18 marks)
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Optical Fibre, 555 Astable, Mobile Phones (ELES5, Q7, 2007)

7 (@)

low nv’ rayv’
reflecting

(4 marks)
(b)  laser diode/LEDv
(1 mark)
() ()
O +Vg
| .
100k
v reset
555 1C
10kQ |
T ., discharge L toolp
|| threshold output
trigger
10nF —_—
o 0V
(i) use of f =1.44 /| Ry + 2Rgv 1200Hzv
(i) 0.7 x10%sv
(8 marks)

(d) (i) radio wavesv’
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(i) explanation using:
cellsv’
frequency re-usev’
channelsv’
time division multiplexv’
(5 marks)

(Total 18 marks)

Optical Fibre, Filter, Sampling (ELES5, Q6, 2006)
6 (@ (i) optic fibrev’
(ii)  total internal reflectionv’
(iii)  attenuationv” dispersionv’ (any order)

(iv) Vr=12-2=10Vv¥ R=Vr/l =10/0.01 = 1000Qv
(6 marks)

(b) ()

(ii) either calculate the reactance of C at 4 kHz and show it to be
nearly equal to Ry, or use of formula for breakpoint frequency.
Use of correct formulav’  numerical substitutionv’
answervy’

(i) -v  3.9v

(iv) 8 kHzv
sampling rate must be at least twice highest signal frequencyv’
one sample positive, one negative for highest frequencyv’
or diagram, or anti-aliasing
(12 marks)
(question total 18 marks)
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