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SECTION B -~ 1984

Tick correct statement and draw a circle around the appropriate
number on the Answer Sheet provided.

1.

The line synchronising pulses required for colour
television transmission are derived from:

the mains freguency
the field synchronising pulses
the colour sub-carrier fregquency

The duration of the post-equalising sequence is

64 microseconds
160 microseconds
320 microseconds

The field frequency is:

25 Hz
50 Hgz
100 Hz

The field fraquency:

is synchronous with the mains frequency

is derived from a free~running oscillator

has a fixed relationship to the colour sub-carrier
frequency

The duration of the interval between the successive
equalising pulses is egual to:

one half the line frequency
the duration of a line
the field duration

The duration of the line synchronising pulse interval is
of the order of:

3.7 microseconds
4.7 microseconds
5.7 microseccnds

The duration of the line blanking interval is of the order
of:
6.0 microseconds

12.0 microseconds
18.0 microseconds
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8. In the aAustralian television sSystem a system of interlaced

scanning is employed to:

simplify the design of deflection circuits

decrease the frequency of illumination of the screen
conserve bandwidth without sacrificing freedom from
flicker

9. The colour sub-carrier burgt:

is equal to 10 cycles of colour sub-carrier signal
has an envelope of half amplitude duration of
nominally 10 microseconds

starts approximately 15.7 microseconds after the
leading edge of the likae synchronising pulse

10. Equalising pulses are included in the video synchronising
information for the principal purpose of:

improving vertical synchronising of the receiver
improving the interlace of successive field scans
ensuring the phase reversal of the luminance
information on alternate lines

11. 1In the standard odd-line interlaced television system,
in order to ensure uniform spacing between successive
raster lines, all even and odd fields begin:

at the same point on the raster
at two different points one half-line apart
at two different points one whole line apart

12. 1In colour television receivers, the colour synchronising
information is recovered from the transmitted signal by
forward biasing the burst amplifier during:

the front-porch period
the back-porch period
the line synchronising pulse interval

13. In the interlaced PAL television system, the four-field
repetition sequences requires special blanking of burst
pulses:

to enhance chrominance information suppression in
the absence of colour

to prevent possible colour reception difficulties
the ensure burst phase alternation at the end of all
four fields
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15.

16.

17.

18.

19.

The colour sub-carrier freguency when it is reproduced
in receivers to replace the modulator-suppressed sub-
carrier:

must be precisely the correct frequency and nearly
the same phase

must be precisely the correct frequency but not
necessarily the same phase

need not be related to the original sub-carrier

In a PAL colour television receiver, the PAL alternation
identification signal is recovered from:

the burst gate signal
the colour-killer eircuit
the colour sub-carrier burst

In a PAL colour televizion receiver, an alternating
identification signal is produced to ensure that the phase
of the colour sub-carrier is suitably switched, at line
frequency, at the input to:

the phase discrimination circuit
the chrominance delay line
the V demodulator ;

The camera control unit (CCU) associated with a colour
television camera chain performs a number of important
functions, the most important of which is:

the operational control of the iris and focal
length of the camera lens :

the gquality control monitoring of the video output
signal

the maintenance of operational stability of the
agssociated picture monitor

Iin the plumbicon camera tube, the photo-conductive signal
current is:

directly proportional to the incident light intensity
directly proportional to the bias voltage
inversely proportional to the dark current

In a colour television camera registration errors would
be in evidence when:

the focus modulation adjustment is not optimum
colour test gignals are reproduced on an picture
monitor with reduced saturation

the images scanned on the individual tubes are not
precisely superimposed
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21.

22.

23.

24.

25.

when present in a television camera chain, aperture
distortion causes:

excessive high-frequency gain of the camera video
output stage

reduced black-level noise in the video output
signal

impaired definition in reproduced images

A eeparate luminance tube is used in some colour
television cameras to:

improve the registration of the colour signals
improve the depth of modulation of the luminance
signal

ensure that a better gquality compatible monochrome
plcture 1s produced

The phenomenon of “comet tail" in some colour cameras
using plumbicon tubes has been overcome by providing:

a higher setting of target voltage
a higher beam current during retrace
bias lighting of tha target

In order to minimise the lag problem, a light bias
arrangement has been incorporated into some plumbicon
camera tubes. The main purpose of the arrangement is:

to reduce the voltage on the scanned side of the
photolayer target

to increase the resistance of the scanning beam
to artificially increase the dark current

The test image used for checking geometric distortion in a
camera 1s a test chart:

coneisting of a pattern of egqual squares

with a rectangular grid of white lines

with a2 set of small diameter circles centred at the
intersection of a ractangular grid

When measuring the noise content at black level in a
television camera video signal output, the noise is
expressed relative to a level corresponding to:

the maximun deviation of the measuring instrument
the resultant mcdulation level of the transmitter
a black-to-white transition in the camera output
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26. The resolution of a television camera can be measured by
- focusing the camera on a chart containing frequency
resolution gratings. The output of the camera at each
frequency ig compared to:

an ideal black-to-white transition on a resolution

graticule 76
2 reference level which is generated internally by

the oscilloscope v &7
an output arising from a low frequency black-to-white
transition cn the chars 78

27. The window signa! which provides white and black areas
with a sharp transition, is vsed in cartera and transmitter
testing to check for:

edge distortion, streaking and smearing TN
edge distortion and horizontal scanning linearity 80
vertical scanning linearity and resolution a1

28. In the plumbicon camera tube, the photoconductive target:

consists only of a layer of relatively pure photo-

conductive lead oxide 82
incorporates a signal plate of a p-type material 83
is partially doped to make it a semiconductor 8av"

29. The term “orthogonal scanning" is used in television camera
technology to described a method of beam deflection whereby:

only transverse magnetic field is utilised 85
both magnetic and electrostatic fields are utilised 86
the Deam lands on the phototarget at right angles 8"

30. The choice of electrical operating parameters for a
plumbicon camera tube for normal operations is dictated
primarily by:

the improvement in resolution as illumination of the

- target increases &8
the provision of sufficient illumination to minimise
picture lag 89

the provision of suffirient beam current to discharge
the charge pattern on the photosensitive target 90»///

Questions 31 - 42 refer to 625 line 50 field guadruplex
magnetic tape recording and reproducing equipment

31. The head-to-tape velocity of television tape recording
and reproducing equipment iag:

maintained constant during all recordings and replays
adjusted for the best contrast when the picture is
displayed on a monitor 93

dependent on the frequency of the reference source 91
92"
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32.

33.

34.
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36,

37.

The horizontal resolution of a videotape recording and

reproducing system is its ability to define vertical lines
in the image. Assuming that the scanning beam is properly

focused, the horizontal resolution of the system is
dependent on:

the operational video-frequency bandwidth capability

of the system

the number of black-to-white transitions in
horizontal lines

the amplitude of the black-to-white transitions

In television tape recording and reproducing equipment,
low value of head tip penetration into the tape will:

overcome the need for velocity error compensation
overcome the need for dropout compensation
aggravate dropouts and possible head clogging

The azimuth error effect in the audio record and replay
section of a television tape racording equipment would
manifest itself in the output gignal as:

poor high-frequency response
accentuated high frequency response
high harmonic distortien

In television tape recording and reproducing equipment,
the degree of tip penetration is contrelled by:

varying the tape tension
the position of the vacuum guide

the level of vacuum applied to hold the tape against

the vacuum qguide

In television tape reproducing equipment a defect becomes

visible in the reproduced picture, when the vacuum guide
is positioned too far from the headwheel axis. This
defect is known as:

the azimuth error
the vacuum=guide effect
the venetian-blind effect

r

In a gquadrature videotape recording equipment, the
recorded video track is laid down at an angle to the
length of the tape of approximatelys:
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There are two modes for guadruplex recording of video
signals on magnetic tape. These modes differ basically
in regard to:

the colour encoding of the video signal

the magnitude of the fraquency deviation used

the angle between the video-track and the direction
of tape transport

in a television tape recording system, the magnetic head

gap must have a certain minimum physical size to lay down
adequate field strength on the tape. The upper frequency
response of such a system may be axpanded by:

increasing the physical size of the gap
increasing the relative velocity of the tape
decreasing the relative velocity of the tape

when storing recorded televiaion program tapes,
precautions should be taken to ensure that the tapes are
subjected to:

varying magnetic fields

periodic high changes in temperature

the relative humidity in the range of 40 to 60
percent

In a television tape recording system, the adjustment of
the vacuum guide to the position which will assure
interchangeability between tapes made on correctly
adiusted equipment is performed by means of:

a video frequency response tape
an alignment tape
an audio distortion tape

When editing colour program on video tape, it is important
that:

any odd-even field sequence be maintained through
the edit point

the repetition seqguence of the PAL signal need not
be maintained through the edit point

the Bruch blanking sequence ba maintained through
the edit point

Flectronic masking is incorporated in a colour telecine
chain to: :

enhance the contrast ratio of the luminance signal
automatically control the video signal leveils
corresponding to black and while of the scene

modify the R, G, B channel cutputs to compensate for

variations in the dyes of different film stocke
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44.

46.

47.

48.

49.

A colour telecine chain can ba adjusted to have correctly
matched gammas in the red, green and blue channels by:

using a test slide with two asets of cclour bars and
displayed on a waveform monitor

using a test slide with two achromatic grey scales
and displayed on a waveform monitor

using a photometer to measure the steps of the
reproduced grey scale on a picture monitor

audio information on film ralease print is recorded by:

In a

variable magnetic stripe system
using the variable gate principle
variable area or density optical system

film projector, uniform film velocity relative to the

sound head is usually achieved by:

providing a free f£film loop and a film speed control
device

using a synchronous motor to drive the project
mechaniasm

providing a flywheel arrangement to control the
claw and gate mechanism

In the Australian television service, filins are projected

at:

In a

24 frames per second
25 frames per second
50 frames per second

Lémm telecine projector a shutter blade is provided

to blank off the projector beam whilst the film is being
movad. The shuttar iz also used to:

In a
to:

protect stationary film from ovarheating

reduce flicker

malntain the efficiency of illumination in the film
gate

telacine chain the term “geometric distortion" refers
non-uniform grey scale reproduction
inaccurate reproduction of the position of scene

details
non-uniform illumination over the scanned area
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50. Por a given light output of the scanning tube, the noise
level in the signal output of a flying spot scanner is
determined principally by:

the signal amplification required in the output
stage of the associated photomultiplier
the sensitivity of the photomultiplier
; the signal amplification of the succeeding studio
? equipment

51. To ensure efficient operation of a flying spot scanner in
a televigion telecine chain, the scanner's cathode ray
tube, which is used as a source of the flying spot of
light, should be of a:

low=persistance type
high-persistance type
very slow flyback type

52. In the design of a sound recording studio, it is sometimes
required to reduce its reverberation time. This reduction
may be achieved by:

suitably modifying the frequency response of the
studio output amplifiers

careful insulation of the studio from externally
generated noise

lining the studic with suitable sound absorbing

materials

53. In the design of a television studio complex, the basic
preoccupation is with:

the need to locate the facilities near a town centre
keeping the noise out

the preference for the steel-framed style of
building construction

54. The rate of decay of reverberation for each studio is
known as its reverberation time. This is the time it
takes for a sound to die away to:

a hundredth part of its original intensity

{ie through 20d4B)

a thousandth part of its original intensity
(ie through 304R)

a millionth part of its original intensity

(ie through 60d8)
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In a television studio, tha primary purpose of the master
control room is to:

Produce and incorporate into complete programs all
promotional and advertising information

edit reccorded guadruplex magnetic tape material and
to assemble it into a complete program

integrate the outputs of studics, telecine,
videotape and OB to form the program for
transmigsion

If a robust omnidirsctional microphone, with frequency
response eoxtending up to 10 kHz,
use, a good choice would be:

a condenser microphone
a moving coil microphone
a crystal microphone

In television studio technology the term “microphone
balance" refers to:

the location of microphones in relation to the
sound sources and the studio acoustics

the sound mixing capabilities of the master control
eguipment

the total absence of reinforcement from the studio
acoustics

In the design of a studio, acoustic transmission through
glass windows can be most conveniently reduced by:

use of a specially treated single sheet of thick
glaes

careful sealing between a single glass pane and the
Supporting window frame

use of two or three non-parallel sheets of plate
glass

Automatic gain control amplifiers are used extensively
by television stations and are intended pPrimarily to:

provide proper program mixing facilities when there
are more than three program line output levels

produce a predetermined maximum tranemitter input
level over a wide range of program line output levels

produce a relatively constant average studio output
level over a wide range of amplifier input levels
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A stabilizing amplifier can perform a number of functions
in a television station and may be used at any point in

a video system where it is desired to amplify the picture
signal level by a factor of ten times or more. It is also
capabla of paerforming the following operation:

improvement of the dynamic range of the accompanying
audio signal

recombination of the processed synchronising and
video signals

separation of the chrominance and the luminance
components ¢f the video signal being processed

If it is desired tc avoid the microphone being seen in
an interview scene televised cutdoorg and to attenuata
any sound approaching the microphone from obligue angles,
the following equipment iz used:

a condenser microphone
a gun microphone
a ribbon microphone

The characteristic impedance of a theoretically infinite
television transmission line may be defined as:

voltage-to-current ratio which is constant over the
entire line

the ratio between its input and output impedances
the phase difference between its voltage and current
at any point along the line

A volume unit meter is used in a telavision studio to
monitor:

the frequency balance of sound program signals
the absclute level of sound program signals
the level of sound program signals

In describing audio test signals, the term "dBm" is used
to define:

the reference power across the output impedance of
an amplifier

a relationship between the test signal inputs to,
and the respective outputs Of, an amplifier

an absolute power reading

A volume unit meter used in a television program-
orignating studio is:

a peak indicating instrument with fast attack and
slow decay time

an average power meter

a relative dB meter rising to 99% of its final
reading in aporoximately 300 milliseconds
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The power in a radio frequency circuit is increased from
1 watt to 10 watts,; ie by 10 dB, and the current flowing
in its output impedance, the magnitude of which is
identical to that of its input impedance, increases in
relation to the input impedance current in the ratio of
about:

1.306:1
3.16:1
LT N |

The time domain response of video eguipment is commonly
specified in terms of K-rating, which uses a test waveform
comprising:

a square wave test signal having a rise time of
200 ns

very short duration high amplitude pulses

a sguare wave and pulse of limited frequency
spectrum and controlled shapes

In current lighting technique terminology, base light
refers to:

front illumination of a subject in egqual amounts
from two directlons of substantially egqual and
opposite angles to the camera optical axis
illumination directed toward the lower section or
base of the scene

diffused illumination, approaching a shadowless
condition, to provide the majority of the scene
jllumination

In the transmission of video signals through a long
coaxial cable system, steps are taken to ensure that the
nost efficient transfer of signal energy is maintained,
with the lowest possible signal distortion. This is
achlieved when:

all signal reflections within the system have been
eliminated

sufficient signal reflections occur within the

system :

the video frequency response of the system is falling
with frequency

Sections of a transmission line may be used to suppress
any unwanted even harmonics in the power output circuitry
of a televieion transmitter. Sections of the line used
for this purpose are approximately:

one quarter-wavelength

one half=-wavelength
one wavelength
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The input impedance 2f an unterminated television
transmission line of length yreater than a guarter-wave
but less than a half-wave is:

inductive
capacitive
resistive

In television aerial technology, impedance matching is
oftan necessary between the radiating element and the
transmission~line feeder., The impedance matching
arrangement usually employs:

parallel-coupled inductor coils
an appropriately designed resistor network
the guarter-wave transformer

Mobile television vans for outside broadcast operatioen
are equipped with facilities to:

receive and process the necessary synchronising
pulses from the parent studio for the operation

of their associated facilities

relay the camera output signals unsynchronised to
the parent studio for subsequent incorparation

into the composite video signal for broadcasting
generate the necessary pulse signals to synchronise
the cperation of their associated cameras

In a television station a diplexar is used:

to combine the outputs of two transmitters with
mininum intaraction

to combine the inputs of two transmitters with
mintmum interaction

to enable two parallel-cperated vision transmitters
to use a common frequency exciter

Fregquency stability of an oscillator used in microwave
link eguipment is normally achieved by:

maintaining stable power supply voltages to the
oscillators output stage

comparing the oscillator's output freguency with
that of an inbuilt reference oscillator
2liminating all feed-back connections within the
oscillator circuitry
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The resonant circuits of a k1
integral with the tube and ar

physically adjustable to
desired channel frequenc

ystron power output stage are
a:

permit tuning to the
Y and the required bandwidth

tunable to the desired channel frequency and the

required bandwidth by ap
to the cathode

plication of control voltages

permanently set during manufacture for operation on

a spacific channel frequ
freguencies below 300 MA

The effective power of a visi

ency and bandwidth at
z

on transmitter should not

differ from the authorised powar by more than:

+ 5%
¥10%
+508

The allowable audio frequency
television transmitter Subsys
output at 400 Hz, is:

+C.5 dB
¥2.0 4B
¥4.5 aB

The operational reliability o
transmitter microwave system
results may be best confirmed

a single transmission me

response of an Australian
tem, with reference to its

f a proposed studio-
can be predicted and the
by:

asurement on the path

several measurements at hourly intervals

reqular measurements ove

In the Australian television
high power modulation, the re

r a period of time

transmission system using
quired vision carrier

sideband shaping is effected by the filterplexer, which
haes the form of a filter, incorporating:

specially selectad resis
maintain its frequency s
a series of  conventional
over the bang

capacitive and inductive
lines capable of handlin

In the Australian televiszion
envelope power of the vision
of the mono sound transmitter
value of:

3 as

6 dp
10 g

tors and condensers to
tability
transformers, stagger-tuned

reactances and resonant
g high voltages

service the ratioc of the peak
transmitter to the mean power
has a nominal (decibel)

226
227

228

229
230
231

232
23N
234

235
236
237"

238
239

240V

241
242

243"



82.

83.

84.

85.

86.

87.

In the television service, the frequency modulated sound
transmssion incorporates a 50 microsecond pre-emphasis
network, which is used to:

ensure adequate limiting in the receiver at higher
frequencies

enable suppression of higher frequency noise
components at the receiver

reduce audio frequency distortion

One of the features of a vision transmitter employing low-
level modulation is:

the relatively small amount of power required for
its modulation purposes

its structurally small directional transmitting
aerial

the relatively large amount of power required for
its modulation purposes

In a television transmitter, phase modulation of visiion
carrier 1s expressed as X d8 below + 50 kHz deviation of
the sound carrier; X should be egual to, or greater than:

36
46
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In Australian television practice, the link subdivision
comprises all the equipment in the signal path:

between the studic amplifier output and the sound
control equipment input at the transmitter

between the studio amplifier output and the vestigial
sideband filter input

ineluding the studio and transmitter sound and vision
input equipment

Diract-current regulators are used in television
transmitter equipment to control the stability of the
applied voltages. Most commonly used regulators utilise:

a series or shunt-connected active current-conducting
element

tandem-connected resistor configurations

a multi-tapped transformer circuit

The duration of the delay produced by an ultrasonic delay
line in a domestic television receiver is basically
detarmined by:

the line and its associated synchronous demodulator
the physical dimensions of the line i
the amplitude of the chrominance signal applied to
the input terminal of the line
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The ultrasonic delay lines used in domestic telavision
receivers are made from:

quartz
magneto-restrictive alloys
isopaustic glass

In colour television systems, balanced modulators are
utilised to Produce thse chrominance component of the
composite video signal. The chrominance signal so formed
Comprises:

an amplitude and pPhase modulated Sub-carriar
two Colour-differanca signals
a signal with gidebands only and no Sub-carrier

An automatic vision gain eontrol circuit is pProvided in
colour televigion receivers to ensure:

A relatively consgtant output from the Sub-carrier
oscillator ;

a proper relationship between the colour elemants of
the displayed picture

a relatively constant contrast in the displayed
picture

The test of correct convergence of a colour television
receiver is the ability of the picture tube to reproduce:

signals to ensyre that the transmitted picture is
correctly reproduced. The voltage to control the ecircuit

18 derived by:.

rectifying the Peaks of the chrominance signal
sensing the amplitude of the burst or of itg

adding the Colour-differance signals
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In colour television receivers, the colour-difference
information is recoverad from the transmitted signal by
means of synchronous demodulators. The demodulators are
called synchronous because:

they require an identical phase reference input
signal from the local sub-carrier oscillator

they are tuned to operate with a differently
modulated chrominance input signal

their respective detected outputs depend on the
frequency and phase of the reinserted sub-carrier

Luminance signal non-linear diptortion (linearity) is a
measure of:

the magnitude of the overshoct of the video signal
arising from abrupt changes in the average picture
level

the magnitude of variation in small signal luminance
gain as a function of the instantaneous luminance
signal level

the magnitude of variation in the level of the top
of a white bar signal due to effects having a time
constant greater than 0.5 microsecond

In a shadow mask picture tube, colour purity adjustments
are necessary to ensure:

that the picture does not suffer from colour
fringing at luminance transitions

that each beam in the picture tube illuminates the
phosphor dots of only one colour

satisfactory grey scale tracking

When measuring the signal-to-noise ratio of an audio
amplifier, the noise level is normally referred to:

the full power output level of the amplifier
the minimum audio distortion attainable
the 0 dBm level of the input signal

In a colour television receiver, the colour-killer circuit
usvally functions as an electronic switch, which is
operated when:

tha colour burst is absent from the video signal
the colour burst is present in the video signal
the luminance signal is interrupted
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99. Differential gain measurements on a colour television
transmitter involve:

a substantially linear unmodulated sawtooth waveform
a subcarrier modulated stairstep signal

the video freguency response measurements about the
vision carrier

100. The lowest frequency which can be propagated through a
rectangular waveguide depends on:

the internal width of its wider wall
the internal width of its shorter wall
the external surface material of the waveguide walls
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