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Mark schemes are prepared by the Principal Examiner and considered, together with the
relevant questions, by a panel of subject teachers. This mark scheme includes any
amendments made at the standardisation meeting attended by all examiners and is the scheme
which was used by them in this examination. The standardisation meeting ensures that the
mark scheme covers the candidates’ responses to questions and that every examiner
understands and applies it in the same correct way. As preparation for the standardisation
meeting each examiner analyses a number of candidates’ scripts: alternative answers not
already covered by the mark scheme are discussed at the meeting and legislated for. If, after
this meeting, examiners encounter unusual answers which have not been discussed at the
meeting they are required to refer these to the Principal Examiner.

It must be stressed that a mark scheme is a working document, in many cases further
developed and expanded on the basis of candidates’ reactions to a particular paper.
Assumptions about future mark schemes on the basis of one year's document should be
avoided; whilst the guiding principles of assessment remain constant, details will change,
depending on the content of a particular examination paper.
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(i) 3V
(i) 5v
(iv) 4v
(v) v
(vi) 6v

(b) (i) free spacev’ optical fibrev’

(i) any two from: open wire, twisted pair, coaxial cablev'v’

Total - 10
(a)
analogue
signal
correct amplitudesv’
any pulse TTTTTTTTTTT at sampling pointsY’
PAM width ok . (pulse widths must be
signal ' constant) R —
I |
correct pulse posnv’
narrow, constant
PPM width pulses
signal indication of
relationship to
PWMV
i i | correct varying
PWM pulse widthsv’
signal constant
amplitudesv’

(b) sample and holdv’
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(c)

(a)

(b)

(c)

(i) low passv’

(i) 10+ 2 =5kHzv

(iii) parallel to serial converter v/
(iv) 10000 x 8 bits = 80kbs™'v’

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

(vi) 8+1+1+2=12,12 x 10000 = 120kbs™'v'
Total - 13

constant amplitudev
frequency variesv’
frequency related to info signalv’

L
VY

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

(ii) 108 - 88 = 20 MHzv" 20 MHz + 200 kHz = 100 channelsv’
(i) A=v+f=300+90=3.3mv A+2=1.65mv

less noise, or wide bandwidth, or stereo (any one) v’
Total — 10
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(a)

(b)
(c)

(d)

(a)

(b)

Q=SAV

4 | B s Q
0 0 0
0 | 0 1
1 0 0 0
1 | 0 1
0 0 1 0
0 | 1 0
1 0 1 1
1 1 1 1
+v S.Bv

L

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’

(i) Time division multiplexv’

(i) Frequency division multiplexv’

(i) total internal reflection v/

Total — 12

(ii) any two of: more information carrying capacity
more secure, less attenuation, less interferencev’ v’

(i)

| T

reset +V,

5551C
discharge

threshold
output

trigger

O +V.

outputv’

v 10nF T
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(ii) C=1.44+(Ra+2Rg)f v =1.44 + (3 x 4.7x 10®> x50% 10°)v
=2.0nFv
(c) (i) photodiodev’
(i) non-inverting amplifierv’
(iii)
R
—L__
- | output
RV
(iv)  gain-bandwidth productv’
Total - 18
(a) (i Digital to Analogue Converterv’
(ii) Pulse Code Modulationv’
(b)
4-bit parallel outputv’
A
a8 shift regjconnsv’ o
serial
. Sa Ss l Sc Sp
v
] b, oy ] b, " g De  Qc Do Qo
CK CK CK K __
Qa [ Qs Qc Qp

clock i/pv’

clock connectionsv’
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(c) (i) 5 x 8 =40 users in the cell v/

(ii)

Total -9

Paper Total — 72






