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Introduction

This examination explored topics from across the range and breadth of the Electronic
Products specification, enabling candidates to demonstrate their knowledge and
understanding throughout the paper. Despite this being the first year of entry for many
centres, candidates are clearly being well prepared for this examination with candidates
appearing confident across the variety of questioning techniques, (short, medium and long
answer). Although the paper is ‘ramped’, it was pleasing to see virtually no students giving
up mid-script, enabling all candidates to access at least some of the easier marks in the final
questions. It was encouraging to see very few candidates leaving questions unanswered, and
there were many instances of ‘lucky guess’ responses which achieved marks.

More detailed feedback concerning responses to individual questions is given on the
following pages of this document.
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Q11(a). The first two questions were often poorly responded, with many candidates
suggesting that energy can be created and that relays move things around a circuit.
Virtually all candidates recognised the loudspeaker and soldering iron holder.

11 {a) The table below shows some tools and components.

Complete the table by giving the missing names and uses,

Tools/Components Name Use

Solar cells “‘”"‘-“&" “‘”"U

Relay c.u.ru-u,\,E /%“_h q S

S eqh_vt. To convert electrical
F / energy to sound

So% _I S, -
To hold a soldering iron

L. \/ [ safely (

(1)

Plus
/\ Examiner Comments

This candidate clearly understands the components
and tools illustatrated and gives a clear description
of each one, displaying good subject knowledge.
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Q11(b) This question was very well addressed, with almost 100% accuracy from all
students.

Q11(c) While most candidates discussed that the variable resistor controlled current or
voltage, few made the link to explaining that it was the sensitivity of the circuit that was
controlled; most suggested it was the brightness of the bulb.

(b) A student is making a nightlight. This is a circuit that will automatically switch
a lamp on when it becomes dark. The circuit is shown below.

WO ~

[
A

ovo ¢

Name the components labelled A, B and C.

A LDk - W oQATmu Ju»-m\._m_\/

s LED - :ju.L ik g/

(c) Component D is a variable resistor.

Describe the purpose of component D in this circuit,

%
Results¥lus
Examiner Comments
Although this candidate does not use the term

‘adjusting sensitivity’, they clearly understand the
concept, and so have realised both available marks.
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Q11(d) The purpose of this question was to identify if candidates were aware that ‘'m’ means
10-3. Most responses included 3.5, 35 or 350, most included ohms or K, but the main errors
were in thinking that 2ma is 0.02A.

(d} Use the formula R = to calculate the resistance of R1 when 7 volts across it gives

a current of 2 mA. Remember to inciude the units in your answer.

(30 2
E = 3 = ’

<'7A/} ResultsPlus

Examiner Comments

Examiner Tip

This typical response illustrates that the You'll always get a mark for putting the
candidate can manipulate figures and knows correct units.

the units of resistance, but has written 2mA as
0.02A rather than 0.002A.

Q11(e) This question was a very good differentiator between stronger candidates and those
with a less secure understanding of how technology is used. More able candidates are able
to qualify their responses and give sufficient detail, e.g. disposable batteries are not cheaper
than solar power, but they are cheaper initially. Many candidates suggested that being able
to replace batteries was an advantage.

(€) The nightlight could be powered by solar power (with storage batteries) or by
disposable batteries.

Give one advantage and one disadvantage of these power sources for the
nightlight.

Disposable Batteries — Advantage "

__________________________________________ Chasp b by B i o

Dispasable Batteries — Disadvantage

Solar power #"Advantage

nmsableond s

Solar power - Disadvantage

Leodark o 41-.011
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(e) The nightlight could be powered by solar power (with storage batteries) or by
disposable batteries. '

Give one advantage and one disadvantage of these power sources for the
nightlight.

(4) 2_

Disposable Batteries — Advantage

’ﬂw bm'HJZfr_ie/}, CDm no# _________ fe%mm ________ be.inj ,,,,,,,,,, rf_._c;.ha_uﬁ@apx _______

Disposable Batteries — Disadvantage

________ (e L(QééQ...L.(P.,.IJtWMS{'O‘beQ_PU@’MS.mﬁ...kg_....ﬁfp%m%.m

Solar power — Advantage

...... £ ik vune oub of power place it infle. (/'j.M o rez_a/g
Solar power - Disadvantage \/
...... Dl neh ook £ 4 we ot of poser and flaer is no Hc-ik%.

ResultsPlus
Examiner Comments

Comparing these two examples illustrates the clarity of higher
responses against the vagueness or inaccuracies of poorer responses.
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Q11(f) It was pleasing to see students with such a good understanding of environmental
issues. This question was almost universally correctly given as carbon dioxide, while most
candidates suggest that products (mainly cars) are used less or made more efficient. The
main error was in suggesting electric or hydrogen cars, and although these are more
efficient than internal combustion engines, they employ energy storage devices rather than
primary energy sources.

(f) The Kyoto Protocol is an international agreement to limit the emission of
greenhouse gases.

(i) Name the main greenhouse gas that the Kyoto Protocol aims to control.
' {1) /

ok ded T

{ii) State two ways in which the emission of greenhcuse gasses could be
reduced.

Resultsy

us
Examiner Tip
Don’t say the same thing twice for (1) and (2).
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Question 12. Centres are now familiar with the format of this question and although there
are now eight single points rather than four points requiring qualification, candidates have
clearly been briefed on how to respond to each specification point in turn. Most designs
were marked as attractive to children, with many candidates writing ‘made in bright colours’
to get round the prohibition on multicoloured response. Common errors in this question
include a repetition of the same solution in both designs, e.g. two LEDs to indicate that
power is on, and a lack of detail, e.g. batteries rather than AAA batteries.

RS N/bghn 15
Mre  grom  w
b/,u(.é Cots‘e o

LA s e Cotowr co
affesl o ol chatdee
ok LT s g
ff}’ﬁrﬂj £l Wwhit p
Witk ke pttipdlR
0] W&ﬂ

Design idea 1 1 ” “ l l z

“5 1‘_5 5/\.,‘ Rﬁdﬁéf
g};,n‘h&l\ wath it W

¢his  sidlgle pPote 5;@@
= F  SeondeN  suibth
TS AME 1 oles | Y \,It' 18 )aavx/&fedz by & AA
wiilth OMovwe TRE ? Bmefé; whith  ore” Kept k
Neoise from R i~ Ser o

sl hub powedHly N sl

Speckes to L

be  Sel to

Wﬁé wwl ank W% ‘cfhéfaj;; Akl (8)

Design idea 2 L WE2er s o
!ff“ 53 M@ ﬂ’ 6&10 L L”{(H[

oy w&fﬂbb(-/ Mr_» ’3‘ ' CEp
gz le , 1 olttr L opho OulS 2 Loo
ypuhtifie.  § ' whbral pive €O
[ rade wren Do\ ok sprired egseé v
bogeher X <l 7 e i by S

. e Camenlf- Y R CE acrefil, b
4y S £ Y

M o X o

5 e
— ) /"f”S so It an
roE
b* WSJDW colt | Lotity it e and SO
@D,g{‘g GRS /W i< ~ _5’51.2_ W e t?
enpite st ryint thw'»f IE nges FTMq/f’wsh
e /ﬁfp{’ ”{ijg Wffom e Pgke .SWJCC/\) o
aun T el w4 btls b0 pe AeTm o 5”“[ ogs
ex dotte ordsuany SE 20T P TS 4
s makeg e thek t (e

Sels v ik bhe  Cittury 5 fpogrored  on'

(Total for Question 12 = 16 mark})
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Design idea 1 \/

i\ if:pécelde |
N Uik awideh ko
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' A elp b citacle s

g%eme{ker f?rod’ Lok Uwrl&dgﬂ‘;‘g";'@w

Warn sound LA Glurm s achw. T
Design idea 2
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e\ R pulled o bully enkqedaslalyim
n ‘l}ﬁw’ rs lD ed f{qH 1< SPM[C@(, Encds 2o d

& oree
J NS

Whan 66(5960“61«;5\@ f»’\.)]’&ﬂ Ot]a[h/z 3%0% oben Qfmm CJO@SC;C{:

EMn » .

b on/of araich,
*(fl 5&75@9 |

/rl«ks f@&lﬂmf/ U be mdde ona gey {as b conus ta a

Nel¥e, e Ceneg of Col@u\g, b pon)

lornan o DOlein ) ke made don Gnne VaccuV&LZ
) 5 « edondablt cord s copmm rg)(
exlonded “Yy 4 p ()
Alar souple, . (5)
(Total for Question 1 rlec)
Results+lus Results+lus
Examiner Comments Examiner Tip
In the first example, the candidate has achieved full marks. Make sure your drawing and/
Although the response is very wordy, we see details such as AA or annotation clearly addresses
batteries/solar cell, rocker switch/PTM switch, acrylic/HIPS, etc. every point on the specification
The second candidate has presented a strong first design with - try ticking them off one-by-
the exception of ‘battery’ rather than a specific type of battery. one. Mal_<e sure every point
However, their second drawing mentions lights, flip switches and on drawing two is different to
repeats vacuum forming, achieving only an additional two marks. [—] drawing one.
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Q13(a) The best responses referred to the environment in which the display would be used,
e.g. can be read at a glance, and won’t bounce around like a moving coil meter.

13 The pictures below show a battery condition indicator which uses an LED display.
[tis used in electrically powered vehicles to indicate how much energy remains in
the batteries.

Acrylic LED

Threaded
rods

Electrical

= ——="" connections

(a) Give two advantages of an LED display compared with other forms of visual
. indication,

{2}

. e e / .........
2 Lzpy M’ offer....& e d: ]qj@f ....... ol iz;L}-’e.:u.el;

1 LED dﬁplm}j CL 4:"" ot Mbc}. r-‘?imf/‘ }7, vie /

{ ResultsPlus
Examiner Comments

This candidate has achieved both available
marks by identifying two relevant points.
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Q13(b) While many candidates could suggest appropriate properties of acrylic, it is
disappointing to see the same vague terms being used, i.e. cheap, strong, efficient,
quick to manufacture........ Candidates must be aware that rephrasing the question will
not achieve marks.

{(b) The LED display is protected by a clear acrylic cover.
Give two features of acrylic that make it suitable for making the cover.

For each feature, justify your answer.

Feature 1

..iﬁc’b ,fc i U:}GA}

Justification

T+ #z‘e Lm”u, (o0ditne J,_:,nc}i'iv}‘::/ i Ji{uck o3l A.‘-/‘aift il ».u[' .......................

tacie or dedt.

Feature 2

Lok wieighy .

Justification

T‘Lé LL» 4-9:;:]-’? offes Ia—e*cclw \.Jnil.l_}_ ...... n-.‘,..fn..;._f_L;. ....... i ...‘_C"lfns oveeall W’&”

g\ﬂ ResultsPlus

Examiner Comments

This response is only worth one mark, the second point suggests
durability. ‘strong’ is too vague, ‘lightweight’ is not a relevant
property for this situation, and ‘offers protection’ is a rewording of
the stem ‘the LED display is protected by a clear acrylic cover”’.

12 GCSE Design & Technology: Electronic Products 5EP02 01



Q13(c) (i) and (ii) While candidates could invariably identify the relevant features of the
indicator; few could achieve the second mark by explaining how that feature enabled the
product to satisfy the specification point. Some candidates were mentioning two points but
failing to achieve the second mark because neither point was explained.

(¢) Explain how the battE{y condition indicator is successful in meeting the following
specification points:

(i) The driver has a clear indication of how much énergy remains in the battery.

. 2y |
___________ Vi e 10 vieable LED sechone fead Lkt up. .

J{p&ﬂd}ﬂj on }C\a cfmounalﬁofg//:@fgjm/f& b’%fj

.......... bor exoniaple. . 5. LEDS are on  woicht puane. o
.......... cavHbe S WLLC Lfﬁuﬂ/

,,,,,,,,,,, on and Mo elechica ronnecls

_______ /] Ls '(UJS ne ﬂﬁmfﬂ?ﬁ( Mabné‘)« ehs l@ é}/gcmo

ors..... Ctre7>almd;zfﬁ .........................
_______ mcking b €08y o Conuct cp to Haecav.

%\:Z ResultsPlus

Examiner Comments

The candidate discusses that the display is clear, that
the number of LEDs relates to the state of the batteries,
that there are electrical connections and that they can be
connected to, thereby achieving all four available marks.
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Q13(d) As we saw in question 11(f), it was pleasing to see candidates using their knowledge
from other areas of the curriculum to achieve marks here. Most candidates identified that
wind and solar radiation are variable power sources, while more able candidates would
discuss visual and noise pollution, the availability of small solar panels but not small wind
turbines and so on. Some candidates made the mistake of comparing wind and solar to
other energy sources rather than to each other.

*(d) An electrically powered vehicle must be connected to an electricity supply to
recharge its batteries.

Evaluate solar cells compared with wind turbines as means of generating electricity.

‘é’rﬂm [ss ;—( 4 a&& (e | wWhtreas W ¢ wing ,15 Mare <MPW%4 l

E(wﬂe 17 6\ Lc [’W;ﬂj on n»’l' ~L/wmj~’~'; l}m H/)J m‘é{ wm( Tl'Lmu

w6, 5

L Sun 6/"‘?«‘ g s W' x ]l{v ﬂLf

T Cipteny O ‘:9 Jaf'a. £\, Jﬂif{ao& of

ResultsPlus

Examiner Comments

This candidate achieved all six available marks by identifying that
solar radiation is variable (cloud cover), wind can blow or not
blow, solar cells can be small (for personal use), solar cells can go
virtually anywhere (roof of a house), wind turbines require large
areas of land (open fields) and visual pollution. Few responses
achieved all six marks, but most achieved half marks or more.

\

\

ResultsPlus

Examiner Tip
Spend a minute or two planning your response by listing
your key points - this will avoid repeating yourself later on.
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Q14(a) Most candidates drew the diamond around the ‘Is Input on’? Question and the return
arrows up from the left of the diamond. Fewer candidates understood the requirement for
the feedback loop from the bottom of the flowchart back to (or above) the diamond, (many
responses incorrectly returned to the ‘Turn lamp on’ operator box).

14 The flowchart below is a PIC program which will make a lamp flash continuously
when the input’signal is on. o
{(a) Complete the flowchart by adding the correct shape symbol and feedback
to make the lamp flash continuously.
{3 3
a
l Yes
TURN LAMP ON
Y
WAIT 3 SECONDS
[ /
TURN LAMP OFF
! |
WAIT 2 SECONDS P

ResultsPlus
Examiner Comments
A perfect answer.
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Q14(b)i Most candidates could explain that PICs are programmable, but other responses
were less common.

(b) (i) Give two reasons why a manufacturer may prefer to use a PIC rather than

a 555 timer chip in this application.
\/ (2} 2,
1 A ?1 ¢..cem. be re spf@g (i wwj angl. . he

pochi .

Results#lus
Examiner Comments
A model answer.

Q14(b)ii Successful candidates were aware that computers are faster than human operators
and are less likely to make errors. Weaker candidates failed to appreciate that staff can

use high quality high resolution testing equipment and achieve accurate results without
computerised testing.

(i) The completed lamp flashing circuit will be tested.

Explain why computerised testing may be preferred to manual testing.
(2}

Goidand . axellsgalel doding o alvigd o b el A

f\«Munl._,, fhv”'-f'-‘ml'h;, TR e 4 R o Y

NI S . A | T T @
\

ResultsP

Examiner Tip

For ‘explain’ questions, make sure the two parts
of your answer are linked. use words like ‘so
that’, ‘because’, ‘which means’, ‘otherwise’, etc

ResultsPlus

Examiner Comments

us

By giving two associated points, this
response achieves full marks.
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Q14(c) The vast majority of candidates understood built-in obsolescence, and its impact
on consumer confidence and purchasing decisions. The better responses were clear and
structured, considering the issue from manufacturing, consumer and environmental angles.
Weaker responses tended to be repetitive. Most candidates achieved high QWC marks here.

*{¢) The manufacturer decides to make the flashing lamp as cheaply as possible, even
though this means that it will not last very long.

Discuss the possible consequences of ‘built-in obsolescence!’

Examiner Comments

Examiner Tip
Consider questions from the

manufaxcturer’s, the users’
and environmental viewpoints.

By discussing low price, increased profit, increased market share
(sales), keep purchasing goods, switching to more reliable goods,
this response achieves five of the six available marks. However,
the final six lines say nothing relevant and achieve no marks.
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Q14(d)i Many candidates identified the longer leg as the anode, but many candidates failed
to give sufficient detail by stating that the legs are different lengths. Another common error
was to talk about the '+’ signs on the capacitor, or using meters to identify polarity.

(d} The circuit below is a time delay circuit. When the switch is moved to the position
shown, the LED will come on after a short time delay.

VO
10K
Ri

24K 8K
R, Ry AW
22004F &
G T
oV o :

(i} Give two means of identifying the anode (positive terminal) on a polarised
capacitor.

@ /

1 /]Lu. anede  lhag a /@hié// | )(/} Moo He
................. C C&Mtéc@,,\/ ) o

Resultslus
Examiner Comments
This typical response correctly states that the anode

is longer than the cathode, but incorrectly suggests
that the anode is labelled rather than the cathode.
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Q14(d)

iii More able candidates were able to address each of the components in turn and

state their purpose. Weaker responses lacked this clarity and achieved few if any marks.
This candidate addresses each component in turn and so achieves full marks.

T

(iii) Discuss the function of R1, C1 and the transistor in creating the time delay.

@3S
.J’i’bc }7[ (_CVZQJHDC@ ..... (.‘T“T"f.‘ ..... J“JWI ..... (e ] #ﬁ /Mal/

d

M

To (JL%.{:S [0

*fe. S [ .cﬂ ........ e g ¢ orj ........... w 4?« L e ifor

...... /mﬂLLl wr/zn"( {0V l-
I SN A S YO N T YIS

IZJZ Cvr‘r(nvl'[f oW Wj&- 44 O-fz .u/.

nc%zg 1%!12:0,; } o(vél '[’(m;:hu 4 Jca
T

l(/[ crm LJ Jﬁ‘Mjc{ ................ Jﬁc,, uéﬁ .................

(Total for Question 14 = 19 marks) (—\
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Summary

In summary, there are a small number of issues which centres may wish to aware of;

Q12 - There must be no repetition across the two different solutions

Q12 - All responses must have sufficient detail to realise a mark, i.e. which type of
switch?

‘Compare’ questions require the candidates to investigate differences rather than
similarities.

CAD, CAM & other used of ICT have drawbacks as well as benefits.

Candidates should simplistic responses such as ‘strong’, ‘faster’, quick’, more efficient’,
etc.

20
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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