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Question

Grade

Expected Answer

Mark

Additional Guidance

1

(@)

(i)

10kQ 25 k0
input

[1]

any unambiguous indication of correct terminal

(i)

[1]

correct pattern for [1]

(b)

(i)

-25/10 =-2.5

[2]

2.5 for [1]
3.5 for [1]

(i)

W ooimm

|

+5V | oV | 125V

[2]

ecf:

if G =+2.5, then 12.5V
if G =+3.5,then 13V
no other values ecf

(i)

moo

output} ¥

input} ¥V
+15

[3]

saturation at +13 V and -13 V for [1]

straight line through origin (by eye) between
output +13 V and -13 V for [1]

correct gradient (+12.5+0.5 V at -5 V) for [1]

ecffrombi:

accept +12.5V for +5V
accept saturates at +3.7 V
otherwise no ecf

(c)

(i)

13/25=5.2V

[2]

15/2.5=6.0V for [1]

allow ecf from bi: G = 3.5 gives 3.7 V for [2] and
4.3V for [1]

ignore sign of answer

(i)

mao >

any of the following for [1] each

signal generator / a.c. signal at input;

oscilloscope to look at input and output;

increase input signal

until flattening of peaks and troughs of ac signal at
output / trace changes shape / signal is clipped /
saturation occurs

[3]

not potentiometer to make d.c. signal
not voltmeter / multimeter

not just distortion, must describe change of shape
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Question Grade Expected Answer Mark | Additional Guidance
2| (@ D 0100 0000 each correct row for [1]
E 08 don't accept missing leading Os, penalise once
E 0000 0000 00 [3]
® | O A S0 is 00 or 08 during the day; [1] must mention both states for day
E S0 is 40 or 48 during night; [1] accept SO at least 40 at night
(i) A S6 loaded with 0000 0010; [1]
B R high/on, G and F low/off; [1] no ecf from incorrect binary in S6
C so red LED on, green LED off, fan off [1]
(c) A — from yes:
B i 55 load any register with 92 and output [1]
C time delay of 60 000 ms [1]
D accept EA60 for 60 000
before returning output port to 02 (using any
register) and pass to a [1]
pause 60 000 from no:
I make output port to 02 (using any register) and
Y pass to a [1]
let SB =02
penalise mistake in common code only once
ot utput = 50 penalise incorrect syntax or box shape or lack of
arrows only once
ignore $ in front of hexadecimal words
[4]
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3| (@ C T —I ] i T Q and Q have opposite states [1]
D ! ' ! ' Q high when S goes high, Q low when R high [1]
E | | [ ] | state of Q unchanged when R and S go low [1]
' | |
i I I judge alignment of edges by eye, but only
—T— —1 | penalise once
1l 1
. 1]
. |
= [3]
(b) é POlg D hi9h§| o/ . ook H accept connect to Q
eed one voltage pulse / rising edge into clock; 1 . . PN
E D copied to Q: 1] not just hold clock high / several pulses for D=Q
©) | @ A any three of the following for [1] each [1]
A e holds / stores information [1] accept one-word memory
A e e.g.data/numbers / variables / instructions [1]
e as bits / words / bytes / binary
e so that it can processed accept named process e.g. add, subtract, accept
from input port, pass to output port, copy to or
from another register
(i) D rpULS clock terminals labelled and in parallel [1]
E | | | | labelled D terminals as inputs/I,, [1]
E O ,\ o o ‘D .;\ 0 o labelled Q terminals as outputs/Q, [1]
L L l b
OCH
outputs
[3]
(i) A allows a word from register / microcontroller to output; [1] accept allows information / words / bytes / data /
A allows a word from input to be copied to register / [1] signals in and out for [1]

microcontroller;

not just input and output ports
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4 @) D 1 _ 3 _ 9 [1] substitution into correct equation for [1]
E f= 2.RC’ R=47x10"Q, C=3.3x10" F evaluation for [1] (ecf on incorrect powers of 10)
1.03x10° (Hz) [1] | accept 1.0x10° Hz not 1 kHz
accept f = L
21T x 47k x 3.3n
(b) | (i) E treble cut [1]
(i) A larger than [1]

B the same as [1] no ecf at all

A smaller than [1]

B smaller than [1]

(©) E 1000 horizontal below 1 kHz [1]
C gain - with a gain of 1 [1]
A dropping at 45 degrees above 1 kHz [1]
10 must cover all frequencies (penalise only once).
! ecf for bass cut:
04 horizontal above 1 kHz [1]
with a gain of 1 [1]
0.01 rising at 45 degrees below 1 kHz [1]
MO 700 1k 1ok 100k 1M ecf for bandpass:
Mequency fHz rising at 45 degrees at or below 1 kHz [1]
dropping at 45 degrees at or above 1 kHz [1]
maximum gain of 1 [1]
[3] accept correct plot regardless of bi for [3]
C)ENO) E tone control; [1]

A provides correct frequency balance of output signal / [1] not just reduces high frequency signals or a
compensates for frequency balance of input signal / general description of a tone control
removes high frequency noise in signal look for sensible justification for use for treble cut

filter
(i) B power amp can provide lots of current; [1] not more power / voltage

C loudspeakers need large power / require high current / [1] not just loudspeakers

are low resistance
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5 | (@) C when Q is low AND gate forces P low (as 0.X = 0) [1] AND gate blocks pulses when Q = 0 for [1]
B pulse at S copies 1 atD to Q [1] flip-flop copies 1 at D to Q when pulse at S for [1]
A soP=1X=X [1] AND gate transmits pulses when Q = 1 for [1]
(b) B any of the following for [1] each
C e pulses counted by binary counter
D e starting from 0000
E e counter reset when Q=0
e D/R goes high on eighth pulse
e resetting flip-flop
e forcing P to stay low again/stopping pulses getting
through AND gate [4]
() E P A changes on each falling edge of P
E ecf A: B changes on each falling edge of A
A ecf A, B; E only high each time A and B both high
B
must go all way across first ten squares, penalise
e only once.
timeg ——— [3]
@] ﬁ D is opposite state to Q; [1] | not just Q and Q have opposite states
A pulse / rising edge at CK copies D to Q; [1]
so need two pulses at CK for one pulse at Q /first pulse | [1] | ignore timing diagrams
sets Q to 1 and second pulse resets it to 0 / Q changes
state for each pulse at CK;
(i) E [— 1 outputs identified [1]
E ] l__.“ aH-+ Lp oo Lo Ji' QT correctly labelled [1]
C o o a o Q to next clock [1
[4] input P to clock via NOT gate [1]
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6 | () E ratio Ry, : Rin = 4:1 [1]
E justified by use of G = 1 + R¢/Ry [1] look for substitution and evaluation
D resistors in range 1 kQ to 10 MQ [1]
(b) | () E 5 kQ [1]
(i) E voltage at X=0.5V [1]
C justified by voltage divider calculation [1] accept resistor ratios argument
E voltageatZ=0.5x5(=2.5V) [1] accept correct sum without explanations for [3]
e.g. 15xFK «5-25V
15k
(ii) E anything greater or equal to 100 kQ; [1]
D make input impedance much larger than output [1] accept correct calculation to justify value
impedancel/less loss of signal in voltage divider/less lost
volts in sensor/less current from sensor
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7 €)) E X Y Z all four input states in any order [1]
E 0 0 1 correct Z column [1]
0 1 0
1 0 0
1 1 0 [2]
(b) E holding X high makes Z low; [1]
E by reference to the table or gate properties or boolean [1] look for valid justification
algebra;
(c) E Y and Z have opposite states throughout [1]
D W Y low when W is high, Z low when X high [1]
C Z and Y unchanged when X or W go low [1]
it
7
Y

timg ——»

[3]
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Quality of Written Communication

3 The candidate expresses complex ideas extremely clearly and fluently. Sentences and
paragraphs follow on from one another smoothly and logically. Arguments are consistently
relevant and well structured. There will be few, if any, errors of grammar, punctuation and
spelling.

2 The candidate expresses straightforward ideas clearly, if not always fluently. Sentences and
paragraphs may not always be well connected. Arguments may sometimes stray from the
point or be weakly presented. There may be some errors of grammar, punctuation and
spelling, but not such as to suggest a weakness in these areas.

1 The candidate expresses simple ideas clearly, but may be imprecise and awkward in dealing
with complex or subtle concepts. Arguments may be of doubtful relevance or obscurely
presented. Errors in grammar, punctuation and spelling may be noticeable and intrusive,
suggesting weaknesses in these areas.

0 The language has no rewardable features.
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