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Introduction

Centres are generally preparing candidates well for these examinations as they are clearly
benefitting from past experience and the wealth of past papers available.

In most cases candidate’s responses were well structured with points being contextualized in
sentences. The longer questions requiring more in depth answers also contained appropriate
detail with candidates understanding the need to explain points rather than just state points.
Many good examples of essay plans were seen helping candidates structure their responses
to these extended writing questions. Having said this there still remains the minority whose
result is significantly affected by poor exam technique rather than lack of knowledge. Some
samples of this have been included in this report in an attempt to continue to stress the
importance of this topic.
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Question 1 (a)

A straight forward introductory question, although many found it challenging. The forms of
diagram presented differed immensely across the cohort although most clearly
demonstrated knowledge of the molecular structure required. The two features being looked
for were some form of long strands, and also for definite cross-links between these strands.
The majority scored 1 or the full 2 marks showing a good understanding of the structure.

1 (a) Draw a diagram showing the structural composition of thermosetting

plastic.
(2)
r/“ S — _\I
i
~ J

This sample is a good representation of the ‘stone wall’ type
diagram which clearly shows the strands and the cross-links
that link one strand to another. This response scored the full 2
marks.
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Examiner Comments

In this response strands were shown as linked molecules both in a random pattern
and a linear pattern. In neither of the diagrams are there cross-links between the
strands. The top diagram shows strands overlapping, but gives no definite indication
of a bond at the overlap points. Therefore this response only scores 1 mark. Similar
responses to the random pattern shown with dots drawn at the overlap points were
given the full 2 marks as the dots indicated a definite bond.
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Question 1 (b)

This question required candidates to identify the characteristics of polystyrene and filter
them to identify just the ones that were beneficial to the disposable cutlery shown. The
characteristics of lightweight and colour, being simplistic responses were stated in the stem
and as such were removed from the pool of available answers. The vast majority of
candidates comfortably identified 3 characteristics, the most common ones being ‘easily
mass produced, recyclable and/or cheap’. Scoring higher than this became progressively
more challenging with only the some candidates scoring the full 6 marks.

(b) Figure 1 shows an image of some disposable cutlery manufactured from
polystyrene.

Figure 1

Polystyrene was selected for the disposable cutlery as it is lightweight and
available in a range of colours.

State six further characteristics of polystyrene that make it a suitable material for
disposable cutlery.

5 Not. .. expensive.. ko @GPace 1 roken o o(amq.ﬁﬁ‘“f
6. udk\ ........ me;Lh.i ﬂ.cj... fa.alr\.\-, ......... s ket fa-:.- k... C,‘Loﬂ& nok wmelk &

ﬁ ResultsPlus

Examiner Comments

A total of 5 marks was awarded to this quite strong response.
No mark was awarded for the fifth answer as it is a repeat of
the first. Note that where the meaning was clear, one word
responses were accepted for this type of ‘state’ question.
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State six further characteristics of polystyrene that make it a suitable material for
disposable cutlery.

(Total for Question 1 =8 marks)

ﬁ ResultsPlus

Examiner Comments

Examiner Tip

Here the candidate was only awarded 3 marks
for *hygienic’, ‘rigid’ and ‘cheap’. ‘Strong’

was taken as a repeat of ‘rigid’. ‘Flexible’ is

a characteristic of polystyrene but it is not a
beneficial one for cutlery as the more flexible
the material is the more difficult the cutlery
would be to use. The final response is stated
in the stem so is invalid.

Take special note of exemplar answers given as
part of the question, as these cannot be used
in your own response.
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Question 2 (a)

A single mark question which required candidates to name a type of gear. Ideally the spur
gear in the diagram would be named, although the wording of the question is such that
any type of gear was acceptable. It was therefore disappointing that a large minority were
not able to correctly identify the name of a gear. Common incorrect answers were ‘driver
and driven’ or ‘idler’ gears. These responses described the function of the gears rather than
naming them.

Question 2 (b)

Disappointingly only a small minority of candidates correctly produced a diagram of a
compound gear train. The most common answer by far was a simple gear train usually with
three gears. A small number gained a single mark for showing two gears on the same shaft,
although the smaller gear was not meshed with any other gear.

(b) In the box below draw the graphical symbol for a compound gear train.
(2)

ﬁ ResultsPlus

Examiner Comments

A reasonably well sketched answer clearly showing a compound
gear train. This response gained the full 2 marks for the two
features showing two pairs of meshed gears and two gears on
the same shaft.
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Examiner Comments

This response gained a single mark for the two gears on the same shaft. It should also be
noted that like this one the majority of responses showed the outer of the two concentric
circles touching each other rather than overlapping like the previous example. The
overlapping indicated the gears are fully meshed rather than just the tips of the teeth
touching. Candidates were not penalised for this inaccuracy, but the issue should be made
clear to future candidates.

Question 2 (c)

This was the poorest answered question on the paper. A simple statement saying that a
compound gear train will give a speed or power change was insufficient, as would a simple
gear train. A minority of candidates gained a mark for recognizing that a greater speed or
power change was achieved over a simple gear train. Very few references to larger gear
ratios or mechanical advantages were made. A small humber of candidates gained one or
both marks for the recognition that less space is needed for an equivalent speed or power
change reducing the size of the product.

(c) Explain one advantage a compound gear train has over a simple gear train.
(2)

Cem crecte o ceeabec  coblo, 0. o @(CDLLC( Mathonee )

ﬁ ResultsPlus
Examiner Comments

This sample is one of the very few that gained 2 marks
for a correct advantage of a compound gear train over
a simple gear train.
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(c) Explain one advantage a compound gear train has over a simple gear train.
(2)

Examiner Comments

This sample shows the most commonly seen incorrect response as both simple and
compound gear trains can maintain or reverse the direction of rotation. Other common
incorrect responses included references to being able to have multiple outputs from a
single input and being able to change speeds easily like a car gearbox.

Question 2 (d)

A reasonable number of candidates scored both marks for correctly sketching and naming

a bevel or mitre gear system, although some diagrams were very poor. Common incorrect
answers were rack and pinion, idler gear and angled gears. A small minority of candidates
also stated a worm and worm wheel, which would transfer motion through 90, but would not
be suitable for the specific power drill shown in the illustration.

(d) Figure 3 shows a drill with its chuck mounted at a 90° angle to the motor in the
body.

Figure 3

In the box below draw and name the type of gears used in the drill to transmit
motion through 90°.

(2)
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Examiner Comments

This is a good answer with a clear sketch that gained the full 2 marks. Responses drawn in
pictorial or graphical form were accepted. Note that in this response the candidate called the

system a bevel and mitre gear rather than just a bevel gear or a mitre gear. This was seen
many times indicating a shallow knowledge.

ﬁ ResultsPlus

Examiner Comments

This response shows gears most likely to be crown or face
gears. It shows sufficient understanding of the system required
but only gained 1 mark as the name was incorrect.

A
Q ResultsPlus
Examiner Tip

When the mechanisms section of the specification is examined it
historically elicits low scores from candidates. This content needs to be
studied thoroughly using practical examples where possible in order to
gain a solid understanding of how mechanisms are used in products.
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Question 3 (a)

Less than half the candidates were able to state the name of a specific metal which is
suitable for manufacturing the body of the bench vice shown. Firstly candidates needed
to recognize that the body of the vice had been cast, and then identify a metal suitable
for casting, with cast iron being the ideal response. Many answers stated mild steel, high
carbon steel or just steel.

Question 3 (b)

Many correct responses for this question were given which showed a good understanding of
the corrosion resistant properties of zinc. The most common disadvantage stated related to
the additional costs involved, although all answers on the mark scheme were seen.

Question 3 (c)

This question concerning copper wire was as much about candidates’ knowledge of what
mechanical properties are as it was about copper itself. It was clear that few candidates
understood the mechanical property distinction. The vast majority of responses simply
explained suitable properties of copper for the manufacture of wire regardless of whether
they were mechanical properties or not, of which the most common were ‘good conductor’,
‘light weight’ and ‘corrosion resistant’. These properties did not gain marks. Having said this
a few candidates did show discernment and were able to gain the full 6 marks.

(c) Explain three mechanical properties of copper that make it suitable for electrical
wire,

Examiner Comments

Good conductor was the most common incorrect response given as shown here. The second
answer concerning copper being ductile was the most common correct response, and was
generally well explained. The third response which relates to cost is a characteristic rather than
a property. This response was therefore awarded 2 marks for the correct explanation of ductile.
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() Explain three mechanical properties of copper that make it suitable for electrical
wire.

(6)

EOE < ='s 02205 SO L S R S0 T pollede. .. M.h_m., ________ o
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ﬁ ResultsPlus Q ResultsP

us
Examiner Comments Examiner Tip
This answer also gained only 2 marks for the Make sure you have a clear understanding of
final response and its explanation relating the different types of properties. Mechanical
to strength. The first two answers are not properties relate to how materials respond to
mechanical properties. an applied force.
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Question 3 (d)

Work hardening was a reasonably well understood topic with most candidates scoring at
least 1 mark, and a good proportion both marks. Most answers in the mark scheme
were used.

(d) Describe the effects of work hardening on copper.

(2}

ResultsPlus

Examiner Comments

This response scored the full 2 marks for ‘brittle’ and ‘snapping’, which
copper will eventually do if bent too many times in the same place

(d) Describe the effects of work hardening on copper.

Examiner Comments

This form of response was seen a number

of times and illustrates an example of the
candidate not reading the question carefully.

A good description is given of a heat treatment
process but it has little to do with the question
so was awarded no marks.

=

Examiner Tip

Reading questions carefully is an absolutely
essential skill if candidates are going to achieve
a score which reflects their knowledge of the
subject. Underlining key words in the question
is now commonly seen, but avoidable mistakes
are still being made by those who don't.
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Question 4 (a)

Kiln seasoning is clearly a well understood area of the specification with many candidates
scoring well on this question. Most candidates comfortably identified three and often four
advantages of kiln seasoning over natural seasoning, although relatively few candidates had
sufficient depth of knowledge to score the maximum 5 marks. The most common responses
related to speed, not weather dependant, eradication of insects and stability. Common
incorrect responses included references to kiln seasoning making the wood stronger,
improves its aesthetics and removes knots!

4 (a) Timber is usually seasoned before use.

Outline the advantages of kiln seasoning over natural seasoning.

(5)

B MU‘LL\ ................. MOCY..... -Q“nb‘ﬂ-nt . »m.ss .................... S ﬂm.l./u-'ﬂl, 3%0“7:]( .............
............ vy \N'()n h\‘é u:{ L’DC‘JJ«‘JM e eeeeennss e
....... ' EH/* the moskete. 0 emold

Examiner Comments

This is an example of a weak response where the candidate has made a number

of errors. 1 mark was awarded for kiln seasoning being identified as a ‘faster’
process. References to ‘mass production” and making wood ‘readily available’ are
exemplification of the same point. ‘Efficient process’ is a further repeat of the same
point.

'99% of the moisture is removed’ is incorrect. 1 mark was awarded for the
eradication of ‘parasites’. The final point is also incorrect, bringing the total for this
response to 2 marks.

GCE Design & Technology: Product Desigh 2 6RM02 01
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4 (a) Timber is usually seasoned before use.

Outline the advantages of kiln seasoning over natural seasoning.

....... -“TMJJ!DM.. A

(5)
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ﬁ ResultsPlus

Examiner Comments

This example is a strong response gaining the
full 5 marks for ‘constant temperature’, ‘even
drying’, ‘cupping is less likely’, ‘shorter time’
and ‘kills the ... insects’. The candidate has
stayed focussed, has not deviated and has
kept repeats to a minimum.

A
@ ResultsP

Be aware of repeats. Using different words

to make the same point several times is a
common error as each point in the mark
scheme is only awarded once. Candidates
should read their responses through specifically
checking for errors such as these.
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Question 4 (b)

This question probed candidates ability to analyse the properties and characteristics of
two different solid woods comparing their suitability for school use. Significant numbers
of candidates were able to access the question well and picked up some, if not full marks.
There was also a large proportion who found this question quite challenging and fell back
to the superficial responses of cheaper, stronger, and harder which were incorrect in this
situation. Many candidates correctly stated that pine was easier to work, although few of
them were able to explain why this is the case. Simply identifying pine as a softwood was
not an acceptable explanation as some softwoods are quite hard.

Candidates who gave faster growing and light weight were usually able to give relevant
explanations as to why these were advantages. Incorrect responses often stated that pine
had less knots, it is tougher than beech and pine had a better finish.

(b) A school student selects pine rather than beech to manufacture a product, partly
because pine costs less and has good aesthetics.

Justify two further reasons for selecting pine, in preference to beech, to

manufacture the product.
(4)

1....{?_,‘_.qu. _____________ S o, k%%\hﬂf ________ R S th‘}‘m\& ________ AADSAAN NS .
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2.0 0SS eesies 2. Cnt b SO W D A AANNAA
________ e thmbﬁwi‘kv\ﬁ)ﬁ.‘% e ASEASAA S NS 0 A 1 TRORRD L AODONADY
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Examiner Comments

This response gained the full 4 marks with two explained points. The first
focusses on light weight explained with reference to making the product more
portable. The second advantage identified was that pine is easier to work,
explained with less time needed for manufacture.

The candidate clearly understood the requirement to explain the points made in
order to gain the full marks.

GCE Design & Technology: Product Desigh 2 6RM02 01 17



(b) A school student selects pine rather than beech to manufacture a product, partly
because pine costs less and has good aesthetics.

Justify two further reasons for selecting pine, in preference to beech, to
manufacture the product.

1. Pm& .................. Caw.. . b

______ }.5'4 L‘il’\_,ajaf fﬂﬂfmcm:}

P
2. Pmt .................... - S Ao NETIA S
AL .. ‘4{' ___________________ (J ﬂ ___________________

ﬁ ResultsPlus @ ResultsPlus

Examiner Comments Examiner Tip

Here the candidate received 1 mark for a Candidates should understand how to
stating that a pine product is more easily explain a point not just repeat it with
manufactured. There follows examples of different words.

specific manufacturing processes that are
easy. This is further exemplification of the
same point rather than an explanation of why
this is an advantage. The second point

is incorrect.
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Question 5 (a)

Most candidates found this health and safety question very straight forward with most
responses gaining 5, or the full 6 marks. Common risks identified included RSI, muscular
issues and eye strain, most of which were supported with appropriate control measures.
Candidates lost marks by repeating either risks or control measures with different words.
For example taking regular breaks, and not working for long continuous stretches, are the
same overall responses.

5 Computer-aided design (CAD) and computer-aided manufacture (CAM) are used
extensively in the design and development of products.

(a) Describe three health and safety risks, and the subsequent control measures
needed, when working at a computer for an extended period of time.

(6)
1 Risk .7 ‘Pﬁ*'}'n\“’— ................ COLISY LS - Srom M“’““’"V"’d ___________________________________________
....... Keybowkd e
Control measure ...... -r"k-" ............ ’f Hules” L ‘Fu’#’ﬁ' ......................................................................................................................................
2 Risk ... B" fi( ......... f’ums ......... .. "*3“'“-”6 .................. VU e

ﬁ ResultsPlus

Examiner Comments

This response gained the full 6 marks with three clear
and very different risks followed by relevant and different
control measures.

GCE Design & Technology: Product Design 2 6RM02 01
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5 Computer-aided design (CAD) and computer-aided manufacture (CAM) are used

extens‘iyely in the design and development of products.
Ao
(a) Describe three health and safety risks, and the subsequent control measures
needed, when working at a computer for an extended period of time.
(6)

Control measure t'WV'L

Control measure ... 0 Y o A Y s e e

ol swibehan

Examiner Comments

% ResultsPlus

Only 4 marks were given to this response as the last answer is
generic to almost any task rather than being linked to the use
of computers. A humber of these spurious responses were seen
including electrocution, dehydration, hunger, etc. which are not
specific risks linked to long term use of computers.
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Question 5 (b)

A challenging question which stretched even the better candidates. Most responses gained

3-4 marks for the general advantages of using RPT machines, but candidates were required
to go further in their thinking in order to explain the advantages this brought to a business.
Some candidates did, although very few reached the maximum of 8. A significant number of
candidates lost marks as their responses diverted into giving advantages of virtual modelling

over physical modelling, or RPT models over virtual models. These candidates should have

spent a little more time fully absorbing the parameters of the question in order to focus their

answer more appropriately.

_______________ Raphd  prokoryps . Macknes are  Much
________ guicker. . than. . Ftadiftonal modelng methads.
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___________ Had toned Nodd‘ngmekhad%andmn@mduc@

...... Psototyp2 . Mmathies  adso mauke ot Mokt costec
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Machines  alse  ™mMeand thoat tleg . toak
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Raprd  peeredype. mackines o also muela....
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________ Y A Y S

*(b) Many businesses manufacture models of designs using rapid prototype machines
rather than traditional modelling methods.

Explain the advantages for a business of using rapid prototype machines when

modelling designs.
(8)

__________ agaoclscalemdéla{lmp
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% ResultsPlus

Examiner Comments

This strong response scored 7 of the 8 marks available. The candidate identified a number

of the advantages of using RPT machines over traditional modelling methods which include
speed, accuracy, easily edited and reduced costs. They also went on to explain a number of the
subsequent advantages this brought to the business. These included more complex models,
better testing and improved designs.

*(b) Many businesses manufacture models of designs using rapid prototype machines
rather than traditional modelling methods.

Explain the advantages for a business of using rapid prototype machines when
modelling designs.

/(Mefe, .............. Ole.... [V .
.bUSmess Ugf@ ) R’ap:cl. Q@tnfyp:/gg,, 0/?(_),
........................... I@Qccm& MOC{e{f P@dmﬂ
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Examiner Comments

This response starts off well with 3 marks being awarded
for identifying the advantages of accuracy, better testing
and speed of production. The response then diverts into
comparing an RPT model with a virtual model rather than
a traditionally made one, and gains no further marks.

A
Q ResultsPlus
Examiner Tip

Regularly checking back to the question or making

a small plan will help candidates remain focussed on
responding to the question rather than diverging into
irrelevant areas.
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Question 6 (a)

A good proportion of candidates responded well to this question on rotational moulding and
achieved the full 7 marks. Having said this it was clear the process was not fully understood
by the majority of candidates. Many responses contained diagrams or explanations of either
the injection moulding or blow moulding process with the addition of a spinning mould or
die. This form of response gained some marks for identifying correct features such as the
mould and the use of heat, although no marks were awarded for simply stating that the
mould rotated, as this is explicit in the given process name. An understanding of multiple
axis rotation was being looked for in order to approach full marks. High speed rotation was
also commonly seen which didn’t gain a mark as this would not result in an even lining of
the mould.

(a) Using notes and/or sketches, describe the rotational moulding process.

- )

W}*L\m:;j h a/lL,dfMA, 3¢0” \(o\@d(\o‘"\- Mould

Examiner Comments

This answer was awarded the maximum 7 marks for a clear understanding of the process. The
candidate could have been awarded the full marks for either their diagrams or their written
explanation, as both contain sufficient detail. This was not the case with many responses as
additional marks were often gained from features shown in their diagrams which were not given
in their explanations, and vice versa.

24 GCE Design & Technology: Product Desigh 2 6RM02 01



(a) Using notes and/or sketches, describe the rotational moulding process.

(7)

?
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_plastic. Ag

....... MoWLk |5 |ect to

X

ﬁ ResuitsP

Examiner Comments

A weak response which was awarded 2 marks
for recognising that both a mould was needed
and that molten (heated) plastic is a feature
of the process. Responses like these were

not that uncommon indicating that rotational
moulding is probably not as well understood
by candidates as the other polymer moulding
processes in the specification which have been
answered well in past years.

A
Q ResultsPlus
Examiner Tip

Where a question asks you to respond using
notes and/or diagrams it is better to do both
where time allows. Although full marks can be
gained through either method many candidates

picked up additional marks by presenting both
methods.
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Question 6 (b)

This question penetrated deeper into candidate’s knowledge of polymer moulding processes
by asking them to identify the advantages of rotational over injection moulding. Many
candidates scored 1-2 marks for identifying that rotational moulding was better for
producing both hollow and larger mouldings. Stronger candidates identified further
advantages with all points on the mark scheme being seen frequently.

(b) Outline the advantages of rotational moulding over injection moulding.

(4)
- Rotakhonal .. mw..d.mf) ...... eNeakes. . o ware. NoowW. ‘:.hu.(ae. ...........
BLVVEY O u.m{ofm MO A S e
- B \v comn . produce... GaNved. / rounded. . wlacin . cune

vuﬁwm% ............................................................................................................................
o0 venones. lens  sSlald Yo prmm model . e

Examiner Comments

This response was given 3 marks for identifying the advantages of being able
to produce hollow mouldings, that moulds are simpler to manufacture, and that
the process is more suited to producing larger mouldings. The candidate has
also given a range of other points which are generally correct characteristics of
rotational moulding, but are also equally achievable with injection moulding,
and are therefore invalid.

26 GCE Design & Technology: Product Desigh 2 6RM02 01



(b) Outline the advantages of rotational moulding over injection moulding.

(4)
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ﬁ ResultsPlus

Examiner Comments

This weak response shows that the candidate does not understand
the significant features of the two processes and is therefore not
able to identify relevant advantages. The responses given are
superficial and repetitive focusing on speed, cost and aesthetics.
None of these are correct in this context.
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Question 7

The final question on the paper produced a wide range of marks across the ability level.
Most candidates correctly understood the direction of the question and were able to access
the mark scheme gaining 4-6 marks. Some candidates were able to sustain their focus and
score the higher marks whilst many others diverted away from the impact on employees to
the effects on the business focussing on higher quality products, company reputation and
ISO 9000 issues.

*7 The use of total quality management (TQM) strategies affects many areas within a
business.

Evaluate the impact on employees of using total quality management (TQM)
strategies.

.ﬁfﬁﬁﬁﬁfﬁﬁfﬁfm ............................................... Tl olsa JW S
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wExaminer Comments

This strong response was awarded the full 10 marks for an understanding of the many
ways employees could be impacted by the implementation of TQM. Feeling valued, treated
as a client, increased motivation, team mentality, additional training, less absenteeism,
better working conditions, more productive and fair wages are all positive impacts. The
response then diverts into impacts on the company rather than employees which scores
no marks. The final mark is awarded for the negative impact of people being reluctant to
change.

Note that questions which use the ‘evaluate’ command word require responses that are
both positive and negative to reach the maximum score.
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*7 The use of total quality management (TQM) strategies affects many areas within a
business.

Evaluate the impact on employees of using total quality management (TQM)
strategies.

LYW OJ»LLL(.FFM{MfMAWﬁMM
.. Cw&u{‘atwwc«cj{'lﬁ,;fﬁéuérs
okl e b b el b

. .)I/Ls.rekg(aéfd

S

o bk b prododt L & nnitivq o
mnsf':z%L ____________________________________________________________ g | / ' (3

30 GCE Design & Technology: Product Desigh 2 6RM02 01



[ / _
N Resultslus
/\ Examiner Comments

This final answer is an example of a meandering response that drifts in and out of

the question focus. The initial point is taken as point 3 in the mark scheme relating to
employees checking the quality of their own work, although it is not clear. A negative issue
concerning increased pressure on employees is then correctly stated and gains a second
mark. The response then moves away and considers the customer before coming back to
repeat mark scheme point 3 concerning the employee needing to do more quality tests.
The reference to replacing workers with robots is given a third mark as it is sufficient for
mark scheme point 17 which concerns unemployment. The final statement then moves
away from employees to consider the impact on standards and the quality of the product.
A few minutes to think through the relevant issues and write a plan of key words may have
helped this candidate higher.

¢ ResultsP
\

Examiner Tip

Writing a plan of positives and negatives before generating the
response significantly improves the quality of candidate’s responses
and helps them to remain focussed on the correct issues rather than
going off on tangents.
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Paper Summary

Many examples of quality answers with good use of exam technique can now be seen in
these exam scripts.

Also very few blank responses were seen indicating good coverage of the whole
specification, and most candidates gained some, if not strong marks on the longer
qguestions. An on-going concern of this and previous papers is the low level of knowledge
shown relating to the mechanisms section of the specification, as this without doubt
contained the poorest answers.

Based on their performance on this paper, candidates are offered the following advice:

Ensure that candidates have a good knowledge of the mechanisms section of the
specification.

Many candidates will still benefit from reading questions more carefully and underlining
important words.

When questions require multiple responses, candidates must ensure that each point
made is different knowledge, not the same or similar knowledge in different words,
which will be classed as a repeat.

Candidates must have a sound understanding of the differences between mechanical,
functional and aesthetic properties.

With the longer essay type questions candidates are encouraged to use the top few lines
of the answer space to generate a small plan of the points they intend to make.
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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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