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INFORMATION FOR THE USE OF CANDIDATES

Preferred Values for resistors

The figures shown below and their decade multiples and sub-multiples are the E24 series of preferred

values.

10,11, 12,13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43,47, 51, 56, 62, 68,75, 82, 91.

RC networks

Alternating Voltages

Silicon Diode

Bipolar Transistor

MOSFETs
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Vo=V, (1 - e
Vo=V, o RC
t=-RC ln(l -

Vo = Vrms'\/a
< - 1

c = 2afC
X, =2nL
¢ = 1

* " 2xLC
¢ - 1

co —27RC

_t -1 R
0 =tan Xe
V=07V

I

hFE = ﬁ
Vg =07V

for a charging capacitor
for a discharging capacitor

For a charging capacitor

For a discharging capacitor

Capacitive reactance

Inductive reactance

Resonant frequency

Cut-off frequency for high
pass and low pass filters

Current gain

in the on state
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Operational amplifier

Power Amplifier

555 Monostable

555 Astable

Schmitt Astable

R
G=-—F
IN
RF
G:1+R_1
Vo = —R Vi V, 'V,
ouT = —RF R_1+R_2+R_3

A\]OUT
Slew Rate = At

Rk
Vour = Voirr R,

RF

Pvax = V82
MAX = QR
T=11RC

t,;=07 (R, +Ry)C

t, =07 R,C

fo 1-44
(R, +2R;)C
1

f~®c

Inverting amplifier

Non-inverting amplifier

Summing amplifier

Slew rate

Difference amplifier

Stabilised power supply

where V is rail-to-rail voltage

Turn over.



1. A number of short hand terms and abbreviations are used to describe some of the different systems
and processes involved in communications systems.

Give the full version of the following terms.

(@) POM oo
(D) FSK oo
(€)' TDM o
() ADC e

2. A radio station broadcasts for 20 hours each day on a frequency of 100 kHz, using Amplitude
Modulation. During the 4 hours when the radio station is ‘off-air’ the station transmits its call-
sign, a continuous 10kHz single frequency with a modulation depth of 50%, on the same carrier.

(a) Use the axes provided below to sketch the amplitude modulated envelope of the carrier
wave, when transmitting its call-sign.

Voltage A

> time (ULS)

(3]

(b) Using the axes below sketch the frequency spectrum diagram for the amplitude modulated
carrier of the radio station when transmitting its call-sign. Label all frequencies.

Amplitude 4

> Frequency (kHz)
(3]
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3. The circuit diagram for a simple radio receiver is shown below.

D

Earphones

r g
. . ™ .
L1
B C E
ImH 20-200pF  10nF

(a) Use the letters A-E to answer the following questions.

o)

(i)

(iii)
(iv)

Which component(s) modifies the RF signal to give
non-zero average audio signal?

Which component(s) separates the audio signal from the RF carrier?

Which component(s) selects the required RF signal?

Which component produces an electrical signal from an electromagnetic wave?

[5]

(b) Calculate the highest frequency to which the above receiver can respond.

(c) The superheterodyne radio receiver offers improved selectivity and sensitivity compared to

the simple radio receiver. Complete the following block diagram of the superheterodyne
receiver.

Antenna

[4]

Y

IF
Filter

Y

| IF
~| Amplifier

Detector/

| Demodulator

Y

>| Loudspeaker

i Mechanical ==

Turn over.

Examiner
only
Arholwr
yn unig



4. The ASCII code is an internationally agreed method of coding alphanumeric characters in
computer systems.

The following table gives the ASCII code for a number of different characters.

Character ASCII Code
A 1000001
B 1000010
E 1000101
G 1000111

(a) Before transmission of data takes place, a parity bit is added to the 7 bit ASCII code. What
is the purpose of adding a parity bit?

(1]

(b) Complete the following to show the logic state of the parity bit if:
(i) Character “E” is transmitted using odd parity. Parity Bit= ...
(i1)) Character “B” is transmitted using even parity. Parity Bit = [2]

(c) A computer system uses even parity. Start and stop bits have to be added before the signal
can be transmitted. Complete the graph to show the signal for the character “G”. Label the
start, stop and parity bits.

Voltage
N
Logic 1
Logic 0
> Time
[4]
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Pulse Amplitude Modulation (PAM), Pulse Position Modulation (PPM), and Pulse Width
Modulation (PWM) are three methods of transmitting information.

On each of the following graphs illustrate what would happen to the unmodulated pulse train
(shown dotted) if the signal below was transmitted using

(1) PAM
(i) PPM
(i) PWM [6]
A Amplitude
_ 777;;—.1g:777zz7777777777777777\77777777777777777777777777777
g{) A > Time
) - J
A Amplitude
s > Time
S
» Amplitude
E > Time
A
» Amplitude
E > Time
A

Turn over.
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6.

(384-01)

(a)

The following circuit diagram shows how a Schmitt trigger circuit can be made using an

operational amplifier and two zener diodes.

Vin ©

oV o

+

N\ 53V

/ 2:8V

° Vour

Draw the switching characteristic of the Schmitt trigger when the op-amp is connected to a
+12V power supply using the axes below.

A

10

> ViV

|91

W

(3]
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(b) A different Schmitt trigger circuit is shown in the following circuit diagram.

2V o —
-~ ¢ —o0 VOUT
+
X
Vyo—  +——>—{ }+—
10kQ 20kQ

The op-amp saturates at +12V.

(i) Calculate the volage at X when V= +3V,and V= +12V.

(2]
(i)  Calculate the value of V which causes V1 to change from +12V to —12V.

(2]
(iii)  Calculate the value of V which causes V1 to change from —12V to +12V.

(2]

(c) Identify a situation where a Schmitt trigger would be needed in a communication system
and what improvement it would make.

Turn over.
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7.

(384-01)

10

The following circuit diagram shows a serial-in-parallel-out (SIPO) shift register with outputs A
and C connected to a NOR gate. The output of the NOR gate is used to generate Dyy.

oA oB oC D
—C ]
Dy D, Q D, Q D Q D, Q
Ck _ Ck _ Ck Ck _
RQA_ RQB_ RQC_ RQD_

Clock °

Reset

The shift register is momentarily reset so that outputs A, B, C and D are logic 0. Complete the
following table to give the state of the output after the given number of clock pulses have been
applied. (4]

After reset applied 0 0

After 1 clock pulse

After 2 clock pulses

After 3 clock pulses

After 4 clock pulses

Examiner
only
Arholwr
yn unig




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


