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THE BRITISH BROADGASTING CORPCRLTION TN INEERTNG TRATNING DEPARTHENT
Tnfu E]LAHELTIEI‘I Hﬂa gg

JONE 1366
JRT I Attempt POIR Questions Time: 2 Hours

Full Herka Total 100

The marks allocated to each part are indicated in trackets
In descriptive questlions marks ere enerded
for style and vresentation of subject matter

A bamic meter movement gives a full sa@ale reeding of lmi with
001V spplied. Design a clrcuit which will emvert this meter into a
simple ingtrument to give a full scale reading for 3mi with 60Y applied.

Aketch and explain on clternative elrcult arrongement that will give
the required resulta (10)

The instrupent which you have deaigned iz also to ba used to measure
resistance in conjunction with a 1+5 volt battery to give a full seale reading
wher the unknown resistence R = Q nnd zero reading when Rx = O
What additional component is Tequired and what values of R will give
respectively, half scale rending; quarter scale rending nhd three quarter
scale reading? {10)

The =ttached set of valve characteriaticz haes a losd line ond statie
operating point P superimposed on them.

Coloulete the value of the cathode blas resistor required to producs
this condition. (3)

Iraw a circuit disgram of the cmplifiar showing the component veluea
and supply veltege. (4}

Calculate the de.c. power dlsasipated in the anocde load reaistor and the
valwe ., (2}

Find the voltage amplification from the chersecterlstlcs and the
load lines {4)

Iraw the Thevenln equivalent circuit for the valve and insert the
values of the spproprizte velve parametcrs chieined from the characteriatics m

Cnloulate the voltage applification from the equivalent clrould snd

compare it with the volue determined graphically. (3)

Calculate the cagrent token from the
1 supply when the I, C.R cireult shown is
reacnent nt the frequency of the supply
voltange and sketch the vector diagran
of coorrents end voltages in the

L
= 100pH circuit. (10}
A ¢ = 10QpF
» v —_ R Re-arrange the components of the network
T = 1005, b0 give two different cireuits which,

at o particular frequency, will have an
input imvedance consisting of pure
reaistence equal to R, end caleculate

the frequency at which this wcours, (10)
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Le The diagrem shown below is of an oscilloscope which uses an

electrostaticnlly focussed curats snd which hes X and ¥ deflection
sengitivities of 10 and 5 volts/cm respectively.

Draw a labelled diagram of the ¢.r.t. showing clearly the veltages
(duce o8 nece} which would be found on each electrode. {8)

Explain the function of each of the strges shown in the dlagram below
and explain how each contrcl must be set to produce a atzble display 5 cms

high, 10 cmg long, of 2 cycles of a IV peak-to-peck 1ke/s sinewave. (12)
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5 Three identienl impedonces, each consisting of o resistance of 1002 in
series with on irnductive reactance of 1739, are canected across a 415V .y

Z-phnee supply.
The impednnces ore connected:— (a) in star, {(b) in dclta.

Colculate the line murrent and total power dissipated for ench ecomnection,

(20)
B Explain the purpoase of ench component shown in the circuit diagram of
an audio freguency transistor amplifier. (6)
Give typieal valucs for ench capaeitor,
;Rl R resistor =nd supply voltnge with reasons
< 3 for your choice of walucs. (&)
| | What other factors must be known to
A H caloulnte the atage goin? Quote n
G, | typicalwlue for the gein. (4}
Ry Cutput ..
Tnput vescrite the effect on the performance

of the amplifier if €, is omitted. {&)
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Te Define time constant of o O-H ciroudi. (5]
.__i e - - - C p—
Co i t
9 i
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! ! | 1003
Vin Op = <X R _?out v L

L voltage with the waveforn showm as V,  is applied to the circuit shown
with the switch open. Estimete the walue OF resistor R so thot the output
waveforn "I-'I"‘:mt is as showi.

When the switch ia closed, the output waveform is required to be closely
aimdlar to V, . With the velue of R estimated above, suggest a reascnable
value for C,; riving the resson for the cholee and skelching the owlput
waveforn which would actually ocoar, including veluos. (15)
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Explein why constant reslstance equelisers are used in preference to
other typen. (&)

Explain whnt precsutions are token if a half-series or half-shmt
section is used to replace a constant resistance section. (&)

4 half-aseries scotion io to be vamed in o circult where, by using
masks, it has been shovm that a full section EV/3 having L, ., = O+0036H
would provide adequate egualisation, What value of capa ia required
for the half-series seclioen? (10)

Fith the aid of sketchos explain the test procedure far a €9 line-
Treding amplifier. Include the linirg-up of the Test Egquipment ~nd
indicate impedanese snd levels on the sketchea. (14)

Give typicnl performance figures for cach tests (6)

A Z~wey 2-wire circuilt bnas amplifiers at intervels such thet 23dB gain
is required £t each repentad. shtion. TIF the loss in the hybrid coils
must provide stability with a 124B safety margin, what loss is required
aerosa each coil? (&)

Use your results to illustrate tihc reasons for the common usage of
L-wilrc clrouita 3 leag-distence 2-wony commmieatlon in preference to
2~wire repentedl circuits. {8)

& Pewoy bewire cireuit has emplifiers at intervals such that 45dB gain
is requircd at each point., Whot loas is required across each coll in this
gase to providc the same etabllity merging {6)

Irvaw & Bloek sciemntie diapram of sBa.h.fe radic link egquipment which
i~cludes o transmlttcr ond a receivers Briefly explain the function of
gach wit shown. (10)

Describc how it mey be deelded whether o proposed propapation path is
guitable for a Beliad' s Link. (10}
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With the nid of sketches explain the effect of a.c. coupling on the black
level of & televisiom aignala

£ The circuit of a simple de.c. Testorer
' which will reduce this effect, ia as

||
|

i ’ shown. Deacribe its action and discuss
2 its limitotions in wsinteining o
T Cutput 1
f-. L  to noxt monstrnt black level cutput.
1 . @ S%886  ymat factors determine the choice of
T and R?

[ Sugpeat suitcble values for use on the
1 hOF=line stondsrd giving renscna for
- the choice. (z0)

Sketch the cireuit of a two-stage vnlve omplificr capable af emplif'ying
video frequencies, showing one forn of 1.f. ond one form of h.f. correction (5

Indicate where possible the values of componenta and discuss the
Paotors affecting these velues. {10)

Show by sketching the four respective output wavefarmns the effscts of
1.f. under—correction, 1l.f. over-correctlon, hef, under-correction and ha.ot.

over-correction on o squarc-wave input signala (5)

{a) Draw o labelled block dlagrem of a high-qualify television mond tor .
ith the aid of this dingroo explain the woys in which the timebase
generators nay be synchronised. {10)

(b} Briefly discuss two of the following:-
(i) the rf. amplifier of a television recelver (5)
{i3Y the foctors affecting the cholco of the loead
pseillator froquiney and the bendwidths of the 1.0
amplifders in a Band I $clevision receivers (5}

(i1i) methods of obinindlng field synchroniasing pulscs from
8 composite television wavelorm. (5}



