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Introduction

It is encouraging to see that each year, students are better prepared for this paper than
was the case the previous year. Fewer questions are being left blank and the understanding
demonstrated by candidates is steadily improving. The question involving numerical
calculation (Q14f) was well performed. The only surprise from the candidates was that very
few were able to explain the function of the thyristor and especially the transistor, (Ql1le
and Q1l4e).
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Question 1 (a) (1)

Almost all candidates achieved the mark in this question. However, stating that a variable
resistor is used to vary or alter resistance does not demonstrate an understanding of
electronic products, and candidates should be encouraged to give a more technical
response.

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

Complete the table below by giving the missing names and uses.

Equipment/Component Name Use

Variable resistor O}' ) mi\w

Matrcked o

OO ResultsPlus

Examiner Comments Examiner Tip

Use technical vocabulary, e.g.

Almost all candidates achieved the mark in this question. However,
current.

stating that a variable resistor is used to vary or alter resistance

does not demonstrate an understanding of electronic products, and
candidates should be encouraged to give a more technical response.
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Question 1 (a) (2)

Piezo-electric sensor

(1)

ResultsPlus

Examiner Comments

While many candidates correctly
sensor as a pressure or strain se
candidates suggested it was a m

identified the peizo
nsor, too many
ovement sensor.

Piezo-electric sensor

T s ALM
Pk,
Nanks, a4 01 i f K

(1)

ResultsPlus

Examiner Comments

The mark is awarded for 'to detect pressure'.

A
J@ ResultsP!

Examiner Tip

Don't use too many words - 'To detect
pressure' is a perfect response.

us
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Question 1 (a) (3)

As the question stated that this was a light dependant component, candidates needed to
show understanding by stating that it senses light levels, rather than just senses light.

J

Senyy For sensing light levels
(1)
A
“»’ O D)

Results+lus ¥\ Results¥lus

Examiner Comments Examiner Tip
The candidate has said the component for sensing Don't just rephrase the question!
light levels is a 'Light Detecting Sensor'. This does not
show technical understanding and achieves no credit.

Question 1 (a) (4)

Candidates performed well on this question

"f A % A e Yol . To measure current

n

ResultsPlus

Examiner Comments

The letter 'A' was a giveaway in this gestion,
and virtually all candidates achieved the mark.

OO ResultsPlus
Examiner Tip

Use all the clues you have - the
letter 'A' tells you the answer!
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Question 1 (b)

Candidates performed well in the first part this question; any form of latching switch was an
acceptable response, (although not PTM, PTB, tilt or rotary switches).

However, very few recognised the thyristor, with the most popular response identifying it as
a diode.

(b) Name components A and B.
{2)
A SIADH:.-Pole_rfl“?"&'r""row‘s\vﬂ*&"\
0

ResultsPlus 14\ ResultsPlus

Examiner Comments Examiner Tip
This response is perfect. The candidate has identified Give enough detail in your answers.
a suitable switch, and correctly identified the thyristor.

(b) Name components A and B.

(2)

Examiner Tip

Examiner Comments

The response 'switch' lacks sufficient
detail here, while 'diode’ is incorrect.

Give enough detail, here the candidate has lost a mark
by not saying what sort of switch is in the circuit.

Question 1 (c)
PTM or push-to-make were the only acceptable responses here.
- ~J
(c} Name the type of switch used in this circuitas S, and S,
(1)

OO ResultsP

Examiner Tip

ResultsPlus

Examiner Comments

This response is accurate, and
sufficiently detailed to achieve the mark.

Include sufficient detail to show that you
know more than someone who hasn't
studied the subject at GCSE level.
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Question 1 (d)

Virtually all candidates understood that the switch would turn the buzzer on. However,
almost all candidates incorrectly suggested that the buzzer would turn off when the switch
was released, showing a lack of understanding of the function of the thyristor.

(d) State how the buzzer behaves when switch S, is pressed and then released.

(i} When it is pressed
{1)

B : :
....... Vo wmwseo(hmnga&f Sl make A nese
(il) When itis released

A Hreo Bazmes wdh Shop maiciny

ResultsPlus
Examiner Comments

The vast majority of responses followed this
format; the buzzer turns on, the buzzer turns off.

Examiner Tip

If you're not sure of the answer, it's worth
a guess. This question was about buzzers,
so it's pretty likely that it will buzz!

(d) State how the buzzer behaves when switch S is pressed and then released.

() When it is pressed
(1)

Aboﬂt\"ﬁwﬁabf’wéd%)

(i) When it is released -
N Comvinnl Tebe o (o) M)

This is a correct response. The scribbling out suggests that the
candidate wasn't sure initially, but they got there in the end.

OO ResultsPlus
Examiner Tip

It's always worth checking your answers
if you have time at the end of the paper.
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Question 1 (e)

This question was aimed at the most able candidates. They had to recognise the thyristor
in the circuit, as well as understand its operation in detail. A perfect response could refer to
'resetting' the thyristor, and 'turning off the buzzer'.

(e) Explain the function of S, in the circuit.

b{j ....... E;mrrh\xj Lt

ResultsPlus
Examiner Comments

Reset the thyristor - one mark, stop the buzzer
from sounding - one mark - a perfect response.

(2)

5‘;\_ uBeD) XD canerT e ‘%ﬁ@\ waaters.

-y STQP e adan] k2 zel d’ _Sowé)l \j

Examiner Tlp

Make your answers clear, but include
enough to get all marks available.

-

(€) Explain the function of S, in the circuit.

ResultsPlus

Examiner Comments

"To break circuit B' is not a clear description of resetting
the thyristor, so achieves no mark. The comment
regarding S1 and S2 is inaccurate, achieving no mark.

A

OO Resu

Use technical language where you can.

Examiner Tip

GCSE Design and Technology 5EP02 01
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Question 1 (f)

This question was generally poorly answered, suggesting that very few candidates have had
the opportunity to select their own components. The fundamental advantage of the buzzer
is that it does not require a driving circuit, so fewer additional components are required,

it turn saving expense, construction time and space on the circuitboard. It was interesting
that the most common wrong response was that loudspeakers need to be 'programmed'.

(f) Explain two advantages of using a buzzer rather than a loudspeaker.

(4)
Advantage 1
AL buaeadl tequites. s comed Ao Wort,
Qabguc.ﬁmu&c‘cxﬂﬂg e D8,
__________________________________________________________________ oo el Circut
Advantage 2

rMa -5;,._Pu:_ to -

@U‘—% e fnﬂm O C T

% N ouks fem:ers requre. o Jm’ More. Comples..... .
___ﬂ___i_f___{.ul.& _________ o jufﬂ!m..fﬂpﬁﬂ \r.:)qml.‘l‘kn.mfcué‘maﬂmf‘

ResultsPlus

Examiner Comments

Although advantage 1 is incorrect, the candidate then goes on to show an understanding
that a speaker requires a complex driving circuit, whereas a buzzer does not.

(f) Explain two advantages of using a buzzer rather than a loudspeaker.
(4)

Advantage 1

Advantage 2

ﬁ ResultsPlus

Examiner Comments

While the candidate shows a vague understanding that

a speaker needs a 'sound' to amplify whereas a buzzer
generates its own sound, and the buzzer has size advantages,
neither point is explained well enough to achieve a mark.
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Question 1 (g)

Almost all candidates suggested a suitable environmentally friendly power source, but
many of the reasons given were cost or convenience advantages rather than environmental
advantages which did not achieve a mark.

(g) The circuit designer wishes to change the circuit in order to reduce its
environmental impact,

Name a power supply that would be more environmentally friendly than
disposable batteries and give a reason for your choice.

(2)

Name

Examiner Comments

Rechargable batteries is a correct response, but being able
to reuse them is not in itself an environmental advantage.

(g) The circuit designer wishes to change the circuit in order to reduce its
environmental impact.

Name a power supply that would be more environmentally friendly than
disposable batteries and give a reason for your choice.

(2)

Name

ResultsPlus

Examiner Comments

Discarding batteries would have an environmental impact,
and so correctly addresses the question for full marks.

A

OO ResultsP

Examiner Tip

us

Make sure you're answering the question.
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Question 1 (h)

Despite there being twelve possible correct responses to this two-mark question, it was
unfortunate that so many candidates provided answers such as 'faster' 'stronger' 'cheaper"
'easier’, etc.

(h) The case of the alarm will be injection moulded.

Explain why this is a suitable manufacturing process for the case,
(2)

'1;’]52((/4"]'0["\ mavldlhj _ '- 5 5ui+&b)& \Oa.(.u...s.L_
i+ cheap and RSy oS yeu cen Ul fha
50\‘{‘*1 “Dv\t} O\"L" Lr:&bmﬂ lqu.g J-'t _|L~. 'F(.h_ﬂ' <)
&\'\\S @ H-[wm muy bq, ey prﬁc}uuﬁ\

ResultsPlus
Examiner Comments

This response starts off badly, but at the end
'fast' and 'mass production' achieve both marks.

OO ResultsP

Examiner Tip

Avoid non-technical words such
as 'fast’, 'efficient’, quick', 'easy'.

(h) The case of the alarm will be injection moulded.

Explain why this is a suitable manufacturing process for the case.
(2)

| Thss.aeasy  Chep. waty.of. maxing..a..Skran. Code b

Ladd...aleo e Qb%taﬁ%up&tha{;@eﬁﬁ ..... ST WU

M
Results¥lus
Examiner Comments
'Cheap, 'easy' and 'strong' do not achieve marks.
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Question 2

This question was much better answered than in previous years. Very few candidates gave
a single response and there was far less repitition than has been the case in the past.
Candidates should be careful to address the specification criteria logically; a significant
number of candidates gave more than one power supply or material but failed to offer a
response in other places. Most candidates could volunteer a computer theme such as a VDU
or keyboard shape, visual or audiable warnings, specific power supplies and circuit access
mechanisms. They were familiar with a range of materials and forming methods suitable for
manufacturing a one-off prototype.

However, candidates were less successful at suggesting how the time period could be
changed; ('knob' is not an electrical component), and many candidates proposed attaching
the device to the computer with a loose cable, which would have been of little benefit.
Injection moulding is not an appropriate one-off prototype and did not achieve a mark.

ety WS
P

. ".é‘ (8) &
¥ vads d ¥ o to W
\, P Somﬁé pres e

Wv&& 3y \S ve

Design idea 1
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Examiner Comments

This is a high quality response, although a couple of marks
have been lost by connecting the timer with a UBS cable or
a Bluetooth connection, and having a 'removable’ section

eight responses helps both the candidate and the examiner
to ensure that all specification points are addressed.

without suggesting how it would be removed. Numbering the

looks Uk
o Cavngwer 2.
ComgudeSs bubtoas  to [Apwr u\‘eg‘:mmﬂ panet [
thame l‘tf m" ﬁﬁfj‘ i e (WK betferies
<d\ A
ﬂ Resultsilus OO Results#

Examiner Tip

Number your points to make
sure you've covered all eight.
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Design idea 2

(8)

ResultsPlus

Examiner Comments
This is a very clear response that achieved full marks.

GCSE Design and Technology 5EP02 01
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ﬁ ResultsPlus

Examiner Comments

While this response achieved over 50%, it lacks clarity. The candidate
does not appear to have approached the eight points in a logical manner
and talks about 'sliding round’, 'click buttons' and 'removable panels'
rather than 'rotary switch', 'push-to-make switch' and 'unscrewable
panels', which fails to show subject-specific knowledge. They have also
suggested using injection moulding for a one-off prototype.

A

ResultsP!

Examiner Tip

Again, show that you know the technical
names for components and materials.
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Question 3 (a)

Virtually all candidates explained that the handset was small and rounded, therefore would
fit into the user's hand comfortably without digging in.

(a) Explain how the handset is successful in meeting the following specification point;

It fits comfortably into the user's hand.

ResultsPlus

Examiner Comments
The candidate has mentioned 'rounded edge' and '‘comfort’, and so achieved both marks.

(a) Explain how the handset is successful in meeting the following specification point:

It fits comfortably iﬂté'fhe user's hand,
o RO (2)

ResultsPlus

Examiner Comments

This candidate has achieved one mark by pointing out that the
handset is rounded, but failed to suggest why that is beneficial.

A

OO ResultsP

Examiner Tip

us

Don't forget to explain your response.
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Question 3 (b)

Yet again, this question saw far too many candidates suggesting weak responses such as
'‘cheaper’, 'stronger’, 'brighter'. It is difficult to know if the candidates feel these responses
are correct or are guesses, (which is certainly better than no response at all). Correct
responses require an undestanding that LCD displays are coloured, have high resolution and
low power requirements. Candidates who did give valid reasons tended to explain them well
and thereby achieved the second mark.

1 Fo Hhe vser ™S hooand v N
‘;#b} Explain two advantages of using an LCD screen for the handset.
{ (4)
Advantage 1 )
o (e 55€
_______________ ﬂ?ﬁhﬂht&«auwu”lﬂﬂﬁwhﬂm‘sﬂsﬁoé Rt o
Advantage 2
bﬁmmﬂ:ﬂasjwm.weﬁurm.

.
Results#lus
Examiner Comments
This response shows no understanding of LCD screens.

‘ ~ U ~ U Qlso the loou< ¢
(b) Explain two advantages of using an LCD screen for the ha%et. e (e aﬂiew 9“

S§ane

Advantage 1

. mere eppeating. o The. (ser as.4hey. cea...

Advantage 2

R “Th maﬁamffhmmf’hmaﬁffman%pﬂ

_____ anch...Can. dusplay aghar iescudecten (PPT).Gnd.....

A
ﬁ ResultsPlus 4

Examiner Comments

This candidate clearly understands the benefits of LCD screens,

although their response is a little jumbled. The clarity of the display
[1] makes it look more attractive [1]. A better response would then
have said the colour or the high resolution display makes it easier to

Examiner Tip

For an 'explain' question, make
sure that you give a point and
then explain it.

read, or its thinness makes it easier to build into a smaller handset.

GCSE Design and Technology 5EP02 01
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There is no awardable material here. Mass production
techniques are highly automated, so the candidate's suggestion
that 'people labouring may make mistakes' is not appropriate.

Question 3 (c)

Candidates clearly understand the benefits of CAD/CAM, and most scored highly in this
guestion. There are still a significant minority who suggest CAD is faster than drawing by

hand, whereas it is only the editing and correcting that is faster if the designer is skilled in

both techniques.

Computer integrated manufacture (CIM) includes the use of Computer-aided design
(CAD) and Computer-aided manufacture (CAM).

(c) Explain two advantages of using CAD and/or CAM for designing and
manufacturing the remote control handset.
(4)

Advantage 1

Yoy only have to poy onra pemon o

design 1Y on o computes owrd then
He papchines will moss-fetboce 4.

Advantage 2

CAM ¢ lesy Tkaly A5 tnke Mivkukse

‘Nhere oy People [Bhoyring Mruy  ruke Mo
This will cost N Compony tore so CAM

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

Don't assume that computers are the
only way of achieving high quality.
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Computer integrated manufacture (CIM) includes the use of Computer-aided design
(CAD) and Computer-aided manufacture (CAM).

{c) Explain two advantages of using CAD and/or CAM for designing and
manufacturing the remote control handset.

(4)
Advantage 1

Axds . odex.. O‘u.t.'fk.'zf_‘_ . B Y e N "\“-'-‘-'“-*b}ll afwhj

e DEDEN D O -bg rend s A0 rnam\l‘-b Cosm
e wed -

Advantage 2

s ® 2k E} b‘h}f:;&-} ‘D(o‘f‘@fj_fl;

36 urr&uuﬁ‘\j”

Examiner Comments

In their first point, the candidate has just achieved both points
by saying that CAD is faster when 3D modelling is used.

The second point is clear; virtual testing saves having to build
prototypes.
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Question 3 (d)

It was encouraging to see that far fewer candidates left this question blank or just wrote a
couple of lines compared to responses seen in previous years. While candidates considered
appropriate performance characteristics, they often incorrectly suggested that HIPS is more
durable or heavier than alunimuium.

'id) Evaluate high impact polystyrene (HIPS) against aluminium in terms of
performance requirements and sustainability for the manufacture of the handset
case,
(6)
Hips (wige ipecr Pp1:)&r«jw<.bwmlh:~.4-3aa9
Serrie heds@e | e X c‘mba.,,:’;uamuh‘*-g S

M"L‘;)@-CTW&)EFS‘”QJCW—{;T%@

el T i aored masrra) et s rinim se s DAl s

me;!qwﬂ*mm{mﬂaucﬂée/g..«:::‘f‘f'C-H’ »S@ﬂ-ilrj
I*Jofﬁg,fﬂt—ﬁa\‘jm%m*'@U%P@VLEM‘?Q&{J

fO R Velin (o) ord  tredd o the. be Sheped

LoD 9 onvirermansedlg (v @ requind on e chle
Sudd -

(Total for Question 13 = 16 marks) )

ResultsPlus

Examiner Comments

This is a very weak response. The only valid point is that
aluminium conducts electricity. The quality of written
communication is reasonable, so two marks are awarded.

OO
Examiner Tip

Don't use bulletpoints or lists for the
QWC questions or you'll loose marks.
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*(d) Evaluate high impact polystyrene (HIPS) against aluminium in terms of
performance requirements and sustainability for the manufacture of the handset
case.

_wqmm

....HLP.‘( . vt 411"1 ﬂ’f-,#4 e M"“f /

ResultsPlus

Examiner Comments

By discussing lower material cost, ease of manufacture and
electical conductivity, as well as having a good quality of written
communication, this candidate has achieved the full six marks.

OO ResultsPlus

Examiner Tip

Use most of the available space if you want to
achieve high marks in the 'evaluate' questions.

GCSE Design and Technology 5EP02 01 23



Question 4 (a)

Virtually all candidates identified the resistor/fixed resistor.

Question 4 (b)

Again, most candidates could accurately suggest that the thermistor changes its resistance
as temperature changes,

(b) Explain the function of a thermistor.
l. anef e oXurl (2)

A Henstor dutadn Mo MR goie Heevar 1 cirenit ol
R R

ResultsPlus
Examiner Comments

One mark - the candidate has mentioned
temperature, but not resistance.

{b) Explain the function of a thermistor.
{(2)

A ‘l'l“”‘*"‘“&*@‘"c“w‘geswf JYon&
bmm&of\ﬂ\*—‘*%&’%h‘rv“ofrh

00N

Examiner Comments

The candidate is aware of the significance of both
resistance and temperature, and so achieved both marks.
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Question 4 (c)

Candidates generally knew that the operational amplifier compares its two inputs, but their
definitions tended to lack clarity. Very few reported that the difference between the inputs is
then amplified before the output stage.

(c) Referring to its two inputs, describe how the operational amplifier (Op-Amp)
works as a comparator.

(3)

LAWAS A A LQWUPMG obchin-_._
mkmqmmu &umwﬂm AnL. AUUN....
........ and. ne. QF Am,'o wu»f b0k e +edn,

Cd\d«M

0

\ ResultsPlus
Examiner Comments Examiner Tip

The op-amp compares voltages, not temperatures or Make your response clear and accurate.

light levels. It then amplifies the voltage consistently,

rather than amplifying the current when it is needed.

This response is too vague to achieve marks.

relien b cirew b,
(c) Referring to its two inputs, describe how the operational amplifier (Op-Amp)
works as a comparator.

(3)

ResultsPlus

Examiner Comments

This response shows an understanding of positive and negative inputs to
achieve two marks. Mention of amplification would have achieved a third mark.
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Question 4 (d)

By this stage in the paper, questions are becoming more challenging, which was reflected
in the responses to this question. Many candidates suggested increasing voltages, changing
resistances or adding transistors. Few candidates answered this question correctly.

(d) This circuit switches the light on at low temperatures,

Explain how the lamp could be made to come on at high temperatures,
{2}

N CL‘“‘E(E“&W ; o‘hmw‘mdmﬂnﬂ Spred awm FRogankivgl aplibes ..

ResultsPlus

Examiner Comments

This candidate shows no understanding
of the op-amp, achieving no marks.

Examiner Tip

It's always worth a guess if you don't know!

{d) This circuit switches the light on at low temperatures.

Explain how the lamp could be made to come on at high temperatures.

ResultsPlus

Examiner Comments

This response shows a clear understanding of the
operational amplifier and achieves full marks.
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Question 4 (e)

While many candidates responded correctly here, is it disappointing to see that after two
years studying a GCSE in Electronic Products, many students still do not understand the
function of the transistor. It does not reduce current, protect components, or even 'share

the current two ways'.....

(e) E:plain the function of the transistor in this arcult.

Fef. Slop (. (’W@JM
é’@%d‘zcémj e&(énc,@j.

ResultsPlus

Examiner Comments

No marks.

{e) Explain the function of the transistor in this circuit.

(2)

Examiner Comments

No marks.

(e} Explain the function of the transistor in this circuit.
(2)

ResultsPlus

Examiner Comments

No marks.

GCSE Design and Technology 5EP02 01
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(e) Explain the function of the transistor in this circuit,
(2)

-

ResultsPlus

Examiner Comments

The candidate understands that the transistor
acts as a switch for the lamp - full marks.

Examiner Tip

Make sure that you know what all
of the common components do.

Question 4 (f)

The vast majority of students achieved full marks in this question.

(f) The ammeter in the circuit reads 0.25A.
Calculate the resistance of the lamp using Ohm's Law V=1xR.

Assume the transistor has zero resistance.

ResultsPlus

Examiner Comments
This is a typical response for this question.

OO ResultsPlus

Examiner Tip

Include your working out - that way you'll still get
most of the marks even if your calculations are wrong.

GCSE Design and Technology 5EP02 01

6.29 (3)
‘\F*Rﬁ




Question 4 (g)

Students are clearly aware of the benefits of CAD, and can report them clearly. Those

who failed to achieve high marks in this question tended to relate their responses to mass
production rather than virtual modelling. Candidates continue to suggest that CAD is faster
than traditional methods, whereas it is the editing, repeating and deleting that is faster; the
original drawing process is as labour-intensive as traditional methods.

*(g) Virtual modelling is often used when designing cases for electronic products.

Discuss the advantages and disadvantages of virtual modelling when designing

cases for electronic products.
(6)

o e Aok ey A 080 (ea . Yo ca0 A
Show flen o . compwtemse  aosal, “Tow  com. da.. all fests

) 2ucpactinpabisg... . P cose.. whan. &S, WW“{‘} Prochatied
Dlixerwmwﬁwmmmw e stonn, 12 o
M. nneddeliing and.. pay Peva face. e Moid.. ocont. sk fo

mew;wmmmmmeu@
humwvarbdwswmmmuwhmh
Ao ol o g bBwe e tende B coser. 5T Yoo reed |

ResultsPlus

Examiner Comments
The candidate has discussed visualisation, saving

materials, and the need for additional training. Good
QWC ensures that this response achieves full marks.

GCSE Design and Technology 5EP02 01
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De guesndi o @ ol Prdotgpe Lose

*(g) Virtual modelling is often used when designing cases for electronic products.

Discuss the advantages and disadvantages of virtual modelling when designing
cases for electronic products.

(6)

Vlf"}wb\\mo&d\inbxﬁwwcxyvﬁoh
Oc Pe3ens creote . W e dimensiona\

\fnrjlcxu‘mm@d&«”nt}wnb&ubt%\‘bEfWUk
fevis out o large park of +he pobhp
Stoge 4his sowd ompahgy b of Morey
af P Prtetypes con @ ceuwdd om
*\m(-—omi’mfﬂbwtyvfﬂmﬁw‘t"-u"’rw'\
ings Fhot Simply commot e dackad o
a e DD SOFfewre ggrem 0ot
Frinyd Hhel Newd desting oy no ¥ e

’Fv“yhﬁf—&mm*\m&kucl&’mﬂuw

T T TSR et Ty

o fPhone Mwt e 1

J«abﬁwﬂrémnm&u\

ﬁ ResultsPlus

Examiner Comments

This candidate has been awarded two marks. They

implied a saving by needing no physical materials for
modelling, but this point is poorly made, and QWC is
weak, so the candidate only just achieved the marks.

Examiner Tip

Discuss your points clearly and
make sure they're relevent.
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Paper Summary

In summary, candidates are performing well in this paper. Centres are preparing students
appropriately with regard to the knowledge required for success and the way in which to
answer the various types of question used in the paper. Candidate responses are generally
of a high standard, particularly for the design question (Q12) and the extended writing

questions (Q13d and Q14q).

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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