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Introduction

The structure of this paper followed the previous format in that it contained seven
questions, with an average of 10 marks per question and had a time limit of 90 minutes.
Most questions are broken into sub-sections (called items) in order to access a greater
range of the specification. Where possible the sub-sections are generally related, though
this is not always the case. Some questions, generally towards the end of the paper, require
a more in-depth knowledge and can command a large number of marks. The minimum
mark for an item is 1 mark, ranging up to a maximum of 12 marks for a full question.
Questions can be structured to include some choice by the candidates, but this year’s paper
did not have any of this type of question.

The paper is written to test candidates' knowledge, understanding and application of the
following:

‘Materials and Components
-Industrial and Commercial Practice
‘Quality

‘Health and Safety.

There is a range of command words which are consistent across both A/S and A2 papers
and are used to help guide the candidates. Understanding the command words will help
candidates to structure their answers appropriately.

Give/State/Name

eThese are usually 1 + mark questions where all the marks can be gained by single ‘stand-
alone’ answers.

eResponses to these questions usually require a single statement or single sentence for the
1 mark.

Describe/Explain/Identify/Justify/Outline
eThese are usually 2 + mark questions with ‘linked” answers.

eResponses to these questions usually require a statement AND a development of that
statement for the indicated further marks. The development might be:

oA justification
eAn example

*A development.
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Evaluate/Discuss
eThese are usually 4 + mark questions.

eRequires a developed series of statements that contains arguments both for and against.
Full marks will NOT be awarded without at least one for or against argument.

The following are points which have improved from last year's examination:

eMost candidates attempted the vast majority of the questions even if some were ‘educated
guesses’.

eCandidates are generally trying to answer questions more concisely.

eThe use of bullet pointed answers seems to help many candidates clarify their responses.
eThe majority of candidates are now staying within the clipped areas.

eMore centres are clearly teaching the subject content in more depth.

The following are points which still need attention:

ePoor handwriting and grammar (this made some answers difficult to decipher).

eNot reading and digesting the question fully before answering.

eNot understanding the basic examination terminology.

eAnswers that were not concise and went onto additional sheets, very often didn’t score
further marks on the extra sheets.

eCandidates must use more correct technical vocabulary in their answers as far too many
answers are limited to ‘general’ descriptions of processes and procedures.

4
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Question 1 (a

This question was aimed at getting candidates to demonstrate their knowledge of the
properties of aluminium and was generally well answered by the majority of candidates.
However, many candidates did not justify their answers, resulting in marks being lost.
Also, some candidates put down the first three things they knew about aluminium without
relating them to the 'frame of the wheelbarrow' which is stated in the question.

Figure 1

(a) Explain three reasons why the frame of the wheelbarrow is made from aluminium.
(6)
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Examiner Comments

This answer clearly covers three points from the
mark scheme and gives a justification for each
scoring full marks (4/4).

1 - Hits bullet point 5 in the mark scheme.

2 - Hits bullet point 1 in the mark scheme.

3 - Hits bullet point 4 in the mark scheme.
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Figure 1

(a) Explain three reasons why the frame of the wheelbarrow is made from aluminium.
(6)
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Examiner Comments
Although the candidate shows some correct factual
knowledge, e.g. aluminium's low melting point, they have not
used knowledge which is relevant to the question.
No marks were awarded for anything to do with casting.
1 mark for not rusting (treat as not corroding) (BP4), but has no
justification.
No marks as aluminium does bend relatively easily under
pressure as shown in BP5. Don't confuse this with aluminium's
properties of ductility when forming the product in the first place.

6 GCE Design & Technology: Product Desigh 6RM02 01




Question 1 (b)

This question was designed to test candidates' knowledge about the differences in
performance of a bush and a bearing. This question was not generally well answered as
many candidates clearly did not know the difference between the two.

(b) Figure 2 shows an enlarged view of the wheelbarrow wheel.

Figure 2

A bush is used as the bearing mechanism on which the wheel of the wheelbarrow
rotates.

Give two reasons why a bush is used in preference to a ball-bearing for the
wheelbarrow.

(Total for Question 1 = 8 marks)

ResultsPlus
Examiner Comments

This example shows that the candidate has hit two
relevant bullet points, scoring maximum marks.

It is not necessary (and wastes time) for the candidate
to put that a ball bearing is too expensive and then put
that the bush is cheaper - this is a 'repetitive' answer.

GCE Design & Technology: Product Design 6RM02 01 7




(b) Figure 2 shows an enlarged view of the wheelbarrow wheel.

Figure 2

A bush is used as the bearing mechanism on which the wheel of the wheelbarrow
rotates.

Give two reasons why a bush is used in preference to a ball-bearing for the
wheelbarrow,

Plus

Examiner Comments

This example shows a lack of understanding of the subject
content. The first answer seems to suggest a relevant
mention of reducing friction, but in fact a ball bearing
would give even less friction, making the answer incorrect.
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Question 2 (a)

This question was aimed at getting candidates to show their knowledge of Health & Safety

in the 'workplace'. Many candidates answered this well, showing an in-depth k

nowledge and

understanding of the subject. However, many candidates limited their answers to several

applications of PPE, resulting in a low score.

The second answer is related more to a

school workshop as industry generally necessary, therefore candidates should

2 Risk assessment is a necessary part of health and safety legislation.
(a) Explain three control measures that an employer can use to reduce the chances of
an accident occurring in a workshop.
(6)
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Examiner Comments The wording of the question is very important and
The candidate shows an understanding candidate should take time to analyse it. The word
of the dangers of untidiness or leaving 'employer' in the question should guide candidates
things lying about, but does not justify. away from answers based on a school workshop.

The question also states that risk assessments are

NOT be putting

' ' - 'do a risk assessment' as one of their answers.
won't have 'supervised' work.
The third answl::ar clearly shows an A good way for the candidate to make sure they get
example of PPE and the reasons for it. both marks for each section of a question like this is

to use a word like 'therefore', or 'so'. This tends to
push them towards justifying their initial point.
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2 Risk assessment is a necessary part of health and safety legislation.

(a) Explain three control measures that an employer can use to reduce the chances of
an accident occurring in a workshop.

(6)
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+lus
Examiner Comments

his candidate is succinct in all answers and
clearly hits three separate bullet points from
the mark scheme. Even though the candidate
uses different wording from the mark scheme in
answer three, it is clear that they have a good
understanding of the point and justify it well.
Full marks scored.
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Question 2 (b)

This question was designed to allow candidates to show their knowledge of a range of
aspects of 'quality’ in products.

This question was not generally well answered as too many candidates focussed on
describing the symbol, or giving the BSI name, rather than focussing on what the symbol
tells the customer about a product which has the symbol on it.

(b) Figure 3 shows the ‘Kitemark’

Figure 3

Outline what the symbol signifies in terms of a product’s quality.

(4)

Examiner Comments

This example is quite well written and covers a
number of points from the mark scheme. Although
it does not score full marks (3/4), it would appear
that this was all the candidate knew as there is still
some space left for an answer.

1 mark for appropriate testing (BP2).

1 mark for has met all British Standards (BP4).

1 mark for good quality (BP5).
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(b) Figure 3 shows the ‘Kitemark-

Figure 3

Outline what the symbol signifies in terms of a product’s quality.

(Total for Question 2 = 10 marks)

Flus
Examiner Comments

This example only scored 1 mark as it only hit
the 'safety' bullet point in the mark scheme.

Examiner Tip
It is really important for candidates to think through
their answers before writing. Hopefully this will
stop candidates repeating themselves numerous
times and therefore not scoring further marks. This
example mentions safety on four occasions.

F@ ResultsPlus

12
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Question 3 (a)

This question was intended to allow candidates to explain a number of reasons why mass
production techniques are suited to the chosen product.

Generally this question was either well answered or very poorly answered and was all to do
with whether the candidates had justified their response.

Figure 4

(a) Justify three reasons why mass production methods would be used to produce
plastic clothes pegs.

(6)

#:Z ResultsPlus

Examiner Comments

This candidate clearly thought through their answer in all
three cases and gives a reason or justification for each
answer.

2 marks for high demand and mass production is needed to
supply this demand (BP3).

2 marks for suited to mass production techniques and
multiple identical products (read - repetitive quality) (BP4).
2 marks for cheap product and large volume needed for
reasonable financial turnover (BP6).
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Figure 4

(a) Justify three reasons why mass production methods would be used to produce
plastic clothes pegs.

(6)
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Examiner Comments
Planning is lacking in this example as each answer is really
covering the same point.
0 marks for 1 as it repeats some of the answer given in 3.
0 marks for 2 as it repeats some of the answer given in 3.
2 marks for purchased in high quantity and one-off/batch
production would not produce enough (BP3).

@ ResultsP

us

Examiner Tip
The candidate does not phrase the answer well by
giving examples, e.g. one off and batch production
that would not be suitable, rather than saying
high volume methods would be the best/only way
to meet such high demand, but the implication is
correct so the marks are awarded
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Question 3 (b)

The question is focussed on Total Quality Management, but far too many candidates
answered with a focus on Quality Control, which is only a single element of a TQM
philosophy. As a result, this question was not a high scoring one in general, with the
exception of a few candidates who had been taught and clearly understood the topic.

(b) Outline what is meant by total quality management (TQM).
(4)
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(Total for Question 3 = 10 marks)

Examiner Comments

This example scored 0 marks as it clearly
misses the point of the question and focuses
entirely on QC and not TQM.
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(b) Outline what is meant by total quality management (TQM).

(4)

=IUS
Examiner Comments

he candidate, although not always expressing
themselves well, does show and understanding of
the main concepts of TQM and as a result scored
3/4.
1 mark for products tested at each step (BP7).
1 mark for any problems are reported to other
departments (BP4). NOT a well written answer but
it does suggest that the candidate understands the
employee involvement.
1 mark for ISO9000 leading to repeat business and
good reputation of quality (BP8).
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Question 4 (a)

This question was designed to test candidates' knowledge of the working properties of a
material (polypropylene), using an everyday object on which to 'hang' their answers.
Generally this question was answered well, with many candidates scoring full marks.

Figure 5

(a) Give four reasons why the wastepaper bins are manufactured from polypropylene (PP).
(4)
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Plus

Examiner Comments

This example shows a good understanding

of what is required in from the question and
scored full marks (4/4).

1 mark for variety of colours (BP1).

1 mark for recycled (BP10).

0 marks for moulded into shape quickly as this
does not give enough information.

2 marks for flexible (BP4) AND handle daily
knocks and not break (BP3).

(VQ Resultsk

us
Examiner Tip

This candidate has clearly given FOUR
reasons and even though TWO of them are in
answer 4 the candidate gets the credit.
Planning would have enabled the

candidate to separate out the two correct
responses given in answer 4.

GCE Design & Technology: Product Design 6RM02 01
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Figure 5
(a) Give four reasons why the wastepaper bins are manufactured from polypropylene (PP).
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Examiner Comments
is example shows two correct answers (1
+ 4) and two which scored no marks.
Whilst a gloss effect is possible (answer 3)
there is no clear understanding of it being a
part of 'self-finishing'.

<JX:Z ResultsPlus
h
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Question 4 (b)

This question allowed candidates to give a reasoned argument for the Pros and Cons of
using Carbon Fibre, using the motorcycle helmet as a product to 'hang' their argument on.
Generally it was answered well by many candidates and there was a wide spread of marks,
from those who knew about strength and lightness, to those who were well informed about
the materials properties as well as the manufacturing issues.

This type of question requires arguments FOR and AGAINST in order to score full marks. A
maximum of 5 marks can be awarded for a single-sided argument.

*(b) Figure 6 shows a motorcycle crash helmet which is made from carbon fibre.

Figure 6

Evaluate the use of carbon fibre in the manufacture of crash helmets.

(6)
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1/4 ResultsPlus FA
Examiner Comments O
. miner Comment Q ResultsP

This answer is concise and hits a range of bullet . - us

points from the mark scheme. Examiner Tip

1 mark for strong (BP1). Many candidates try to put each point they

1 mark for lightweight (BP2). are trying to make into separate sentences.

1 mark for easy to work with to produce the This is not necessary. This example shows
required shapes (BP5). how the candidate has scored full marks (6/6)
1 mark for expensive material (BP11). and hasn't even used all the allocated space.

1 marks for requires highly skilled workers (BP13).
1 mark for good aesthetic qualities (BP10).
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*(b) Figure 6 shows a motorcycle crash helmet which is made from carbon fibre.

Figure 6

g‘alua,te'{he use of(carbon ﬁbtefn the manufacture of crash helmets.
(6)
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Examiner Comments

his example shows a candidate who has a limited
knowledge of carbon fibre so only scores 1 mark
for the mention of strength.
The candidate has then expanded their answer to
cover elements of the make-up of the material,
how it is tested with dummies and how long it will
last, which move away from the question.
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Question 5 (a) (i)

A factual question which a surprising number of candidates did not know the answer to.

Figure 7

(a) () State why knots occur in timber.

+lus
Examiner Comments

1 mark for where the branches were
previously on the tree (BP1).

Figure 7
(@) (i) State why knots occur in timber,
(1)
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Examiner Comments
Although the answer is technically correct,
it is far too vague to score the mark.
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Question 5 (a) (ii)

This question was designed to let candidates show their working knowledge about the
properties of knots in timber.

The question was either answered very well, by those who had clearly experienced the
problems associated with 'working' timber with knots in, or extremely poorly. Far too many
candidates focussed on the aesthetics of the knots which are not a 'working' property.

(i) Describe why knots are a problem when working timber.
(3)
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Examiner Comments

Examiner Tip
Although the use of English is not marked,
some answers, like the final sentence, require
a good deal of interpretation by the examiner.
A little more thought about the answer would
no doubt lead to a clearer meaning.

This candidate describes various bullet points
from the mark scheme.

1 mark for weak point (BP3).

1 mark for they can fall out (BP4).

1 mark for work will break away uneven or not

to plan (difficult to read) (BP2).

(i) Describe why knots are a problem when working timber.
(3)
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Examiner Comments

This candidate has clearly experienced some difficulty of
splitting when working across the grain, but the answer
is close to scoring no marks (though it was awarded 1
mark) as it is so badly worded.

1 mark for make the wood prone to splitting when
working across it (read difficult to work) (BP2).

22
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Question 5 (b)

This question was designed to allow candidates to show and explain their understanding of
the benefits of kiln seasoning.

Most candidates scored some marks, though few scored the full 6 marks, often due to
repetition or lack of justification in their answers.

The question asks for the advantages of kiln over natural seasoning. Many candidates gave
their answer in the form of disadvantages of natural over kiln seasoning. Whilst this does
score the marks (if the points are correct), it is not good exam technique.

(b) Once a tree is felled, the timber is usually seasoned before it can be used.

Explain three advantages of using kiln seasoning in preference to natural
seasoning.

'ooea.bﬁemf@ cné ___________

NG NAQXCIA L)Q@IZJ*‘W’I@
2. Kt\ﬂ ng; @a@ MR (R, LACCO

(Total for Question 5 = 10 marks)

I-Examiner Co.ml.nents @ Resuns‘@lus

This candidate has a limited knowledge of Examiner Tip

the subject content of this question. 1 mark u

was awarded for the inference that the kiln Candidates need to be taught to use
seasoning process kills 'creatures which eat technical subject’ words carefully
away at the wood'. as the use of 'corrosion' in relation
0 marks - incorrect. to timber, clearly indicates a lack of
0 marks - incorrect. knowledge and understanding.

1 mark for protect the wood from creatures
eating it (BP4).

GCE Design & Technology: Product Design 6RM02 01
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(b) Once a tree is felled, the timber is usually seasoned before it can be used.

Explain three advantages of using kiln seasoning in preference to natural

seasoning.
(6)
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(Total for Question 5 = 10 marks)
g\ﬂ ResultsPlus

Examiner Comments

his candidate clearly knows about kiln seasoning,
but fails to score full marks as the third answer is
repeating that given in answer 1.
1 mark for seasoning customisable (BP1).1 mark for
allows manufacturer to get best level of seasoning
required (read more reliable moisture levels) (BP1).
1 mark for much faster (BP3).1 mark for is quicker
for the customer (BP3) - vague, but does infer the
need to get it ready for sale quickly.
0 marks as this answer is a repeat of answer 1.
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Question 6 (a)

This question was designed to test candidates' knowledge of cam followers. Far too many
candidates focussed their answers on the shape of the cam and the movement this made.
Consequently some candidates scored very few marks whilst others who described the

characteristics of the followers scored well.

6 Figure 8 shows three different types of cam follower,

Flat-foot Knife-edge

Figure 8

M d“u""‘bl\"ﬂd
2 Cauuoh:) AAtre . OX.

Knife-edge

Examiner Comments
his candidate's answer focussed on the cam shape and
therefore scored 0 marks. The use of language here also
demonstrates a very limited knowledge of this particular
subject matter and would not have scored well, even if the
question had been about cams.

(a) Give two operational characteristics for each of the cam followers,

Flat-foot
1 Grme g o ’F&‘-&n Bimivousen of . M\j

Roller

(6)

t use of technical language is

important in questions like this.

GCE Design & Technology: Product Design 6RM02 01
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6 Figure 8 shows three different types of cam follower.

Flat-foot Knife-edge Roller

oz ez

Figure 8

(a) Give two operational characteristics for each of the cam followers.
(6)
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Examiner Comments

<J\J (TG0 qlﬂfdj coal SM 004N WONMQM
\(/i Plus

This candidate scored 3 out of 6 marks as the first point
of each answer was correct, but the second point in each
answer focused on the cam, not the follower.

1 mark for has most friction (BP2).0 marks for gradual
and smooth movement - this describes the cam, not the
follower.

1 mark for second most friction (BP9) (this indicates the
candidate understands the varying levels of friction in

all three followers).0 marks as this answer describes the

ResultsPlus

Examiner Tip

Quite often in questions like this,
the answer to one part will be the
direct opposite to another, e.g. the
high friction of the flat-foot follower
and low friction of the knife-edge
follower, both score a mark.

cam and not the follower.
1 mark for lowest levels of friction (BP10).0 marks as this
answer describes the cam and not the follower.
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Question 6 (b)

This question was designed to allow the candidate to describe how the process which
occurs in reactive glass when exposed to a stimulus.

Candidates answered this question in a wide variety of ways and due to the 'mixed
messages' between the specification and the textbook, candidates were awarded the marks
for photochromic glass/reactive glass.

(b) Reactive glass is used in a range of products.

Describe how reactive glass is able to change its state from clear to tinted and
back again.

Examiner Comments
his example shows how the candidate has read the question
and then just written a brief outline, without giving any facts.
0 marks awarded as the candidate just rewords the question
and doesn't describe HOW or WHY the process works. Just
mentioning, a certain amount of light, is too vague.

(b) Reactive glass is used in a range of products.

Describe how reactive glass is able to change its state from clear to tinted and
back again.
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(2)

ResultsPlus

Examiner Comments

A clear answer which covers the necessary bullet points to score full
marks (2/2).
1 mark for ultra-violet light (BP2).1 mark for chemical change (BP3).

GCE Design & Technology: Product Design 6RM02 01

27



Question 6 (c)

This question allowed candidates to show their knowledge and understanding of solar panels
and their application.

The question clearly focusses on solar panel for domestic hot water. Too many candidates
answered outside this and therefore failed to score well.

(c) Give two advantages of using solar panels to heat domestic hot water.
(2)

(Total for Question 6 = 10 marks)

%:Z ResultsPlus

Examiner Comments

Although the candidate does not use the ideal terminology,
they do express both points correctly so get full marks (2/2).
1 mark for saves energy being used from man-made sources
(read don't use finite/man-made resources) (BP5).

1 mark for lowers production of CO2 (BP4).

LRl Al U

(c) Give two advantages of using solar panels to heat domestic hot water.
(2)

1 Onee
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Examiner Comments

Sometimes candidates answer in such a way as to cross
between two bullet points in the mark scheme as can be seen
in the second answer.

1 mark for no longer have monthly bills (BP1).

1 mark for no longer need gas and oil (EITHER BP4 OR BP5).
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Question 7 (a)

This question was focussed on whether candidates understood the advantages of modelling
in @ non-physical way.

Many candidates were aware of the more simple concepts, e.g. making changes easily, but
a surprisingly small number of candidates were able to give 4 reasons.

7 Computer aided design (CAD) can be used to create 3D ‘virtual' models.

(a) Outline four advantages of using a ‘virtual' model as part of the design
development process.
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<J~\:Z ResultsPlus

Examiner Comments

Although the candidate's answers do not contain many of the words

used in the mark scheme, the answers are generally correct and are
awarded the marks as they can be linked to separate bullet points in
the mark scheme.

1 mark for changes to design quickly (BP1).

1 mark for electronically share the design (BP3).

1 mark for see design in colour and material it will be made in (BP6).
1 mark for simulate scenario on computer (BP5).
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7 Computer aided design (CAD) can be used to create 3D 'virtual' models.

(a) Outline four advantages of using a 'virtual' model as part of the design
development process.

(4)

g\;Z ResultsPlus

Examiner Comments

This answer doesn't score as well as possible as the candidate is
both vague in places and repeats answers.

0 marks for rough idea - too vague.

1 mark for cheaper than a normal (read physical) model (BP2).

1 mark for easier to tweak (read change) parts of the model (BP1).
0 marks for less machinery which is implying it is cheaper, which
has already been credited in answer 2.

OO ResultsPlus

Examiner Tip
'Slang' words like 'tweak' are best avoided.

30
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Question 7 (b)

This question requires a good deal of thought prior to starting the answer. It is designed
to get candidates to give Pros and Cons of Computer Aided Manufacture, using the chess
pieces as a vehicle to hang their answer on.

Many candidates scores reasonably well on this question as it allows for a wide variety of
knowledge to be included.

*(b) Figure 9 shows a number of turned aluminium chess pieces which have been
manufactured using a computer numerically controlled (CNC) lathe,

Figure 9

Evaluate the use of computer aided manufacture (CAM) in the production of these
chess pieces.

. (8)
gaﬁ:am has West '
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(Total for Question 7 = 12 marks)

.

Results¥lus
Examiner Comments

he candidate appears to have seen some key words in the
question and then written down all they know about the
topic rather than relating it to the thrust of the question.
1 mark for accuracy (BP2).
The rest of the answer is vague and makes reference to
things which are not specifically related to CAM production.

OO ResultsPlus

Examiner Tip

A quick double column list of pros and cons will
enable candidates to see whether they have
8 separate points, including at least one pro or con.
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*(b) Figure 9 shows a number of turned aluminium chess pieces which have been
manufactured using a computer numerically controlled (CNC) lathe.

Figure 9

Evaluate the use of computer aided manufacture (CAM) in the production of these
chess pieces.
(8)
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(Total for Question 7 = 12 marks)
<J\4 ResultsPlus

Examiner Comments

any good points are made by the candidate but either they
did not count up how many points they had made, or their
knowledge did not stretch to 8 separate points which meant
they only scored 6 out of 8.
1 mark for less labour (BP9).1 mark for human error is
eliminated (BP15).1 mark for 100% accurate (BP2).1
mark for where more than one is produced will be identical
(BP4).1 mark for reduces production time (BP3).1 mark for
much safer than hand production (BP11).
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Paper Summary
In order to maximise marks the following points should be observed:
eMake sure that candidates understand the trigger words in the question.

eAvoid unstructured answers. The use of bullet pointed statements, even in extended
evaluate type questions, can help some candidates to score better marks.

eQuestions can come from all parts of the specification to ensure that the candidates have
covered all of the specification.

eMake sure that candidates use technical language where appropriate.

eUse past question papers and mark schemes as part of the preparation for the exam.

Exam technique:

oIf at all possible, candidates should not go outside the clip (designated answer space) with
their answers.

eCandidates must think/plan before answering.

eCandidates should spend a moment reflecting on whether they have justified/given an
example for questions which require it.

*As a general rule, there are two lines given per mark awarded for an answer.

eThere should be sufficient space in the answer booklet to score full marks without going
onto a separate sheet.

oIf the candidate is word processing their answers, they should try to structure them so
that they are in the same format as the question paper, i.e. if there is a ‘give four’ type of
question, then the answers should ideally be on four separate lines.

eThe most common ‘fault’ is repeating facts in different words, which wastes time and often
results in unnecessary extra pages being used.

oIf an answer does exceed the space given, it is helpful if the candidate puts some sort of
indicator for the examiner.
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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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