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Introduction
This examination counts for 40% of the AS and 20% of the A2 qualification. It is now well
established, and centres are preparing candidates well for the challenges of the paper.
There is clear evidence of good examination technique being taught by centres and used
by candidates in their responses, which is encouraging to see. There was also evidence
of better quality sketches and less illegible handwriting. A notable issue this year was the
number of vague answers that did not contain sufficient detail to be worthy of marks. Many
of these responses contained words such as ‘easy’, ‘effective’ and ‘efficient’. These words
allude to points in the mark scheme but they can be interpreted in a number of different
ways, and where there was no further detail given, marks were not awarded. Candidates
are encouraged to communicate detail in their responses making clear points and justifying
them where needed.
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Question 1 (a)
The majority of candidates correctly identified the hacksaw as the appropriate manual saw.
There was also a wide range of alternative responses that didn't score marks, these included
tenon, coping, hand and jig saws.

Question 1 (b)
Less than 50% of candidates named a correct metal to make the saw blade from, which is
concerning. Aluminium, stainless steel, mild steel, iron, and steel on its own were common
but incorrect answers.

Examiner Comments

Steel on its own was not acceptable as candidates for this level of qualification are expected
to have a sound knowledge of the different types of steel and their uses.
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Question 1 (c)
A straightforward question although many found it challenging. A significant minority of
candidates failed to gain full marks due to superficial responses. Answers that made simple
statements about heating and cooling were not accepted. Candidates should be aware that
a specific temperature or state needs to be reached, and a specific cooling rate has to be
achieved for the process to have a hardening effect on the metal. A minority of candidates
confused the required process with case hardening, work hardening and plating.

Examiner Comments

This response gained the full 2 marks as it states an appropriate temperature for the heating
stage, and the reference to quenching clearly shows an understanding of the need to cool the
metal quickly.

Examiner Comments

No marks were awarded for this
response as the candidate has confused
this process with work hardening. The
candidate has communicated no clear
knowledge about how a saw blade is
hardened, even though the response
does mention both heating and cooling.

Examiner Tip

Candidates must be detailed in their
answers. Superficial responses will rarely
get good marks, and in many cases will not
be awarded any.
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Question 1 (d)
Candidates found this follow-on question just as challenging, although the majority still
scored 1 or the full 2 marks. Many candidates did not have a sound understanding of
hardness. This was illustrated by responses that stated ‘tempering was needed to make the
blade stronger’. Similarly, responses that focused on ‘tempering made the blade cut better’
were also misdirected, as tempering will reduce the hardness slightly, rather than increase
it.

Examiner Comments

A very good answer which shows a sound
understanding of why tempering is needed.

Examiner Comments

This response was awarded 1 mark for
recognizing that tempering removes
brittleness, but this is then incorrectly
related to hardness rather than
toughness.
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Examiner Tip

A sound understanding of material
properties is essential at this level
of qualification, and candidates are
expected to be very clear on the
differences.

Question 1 (e)
Very few candidates scored the maximum 5 marks for the risk assessment steps. Most
candidates clearly understood the broad concepts involved and could readily state the steps
involved with identifying risks and putting control measures in place. Some went further
and included identifying who is at risk. Few stated the need to evaluate the risks or record
the risk assessment. A number gave ‘evaluate the risk assessment’ as the last step in the
sequence, which is a sensible guess, but in effect it just means that you would do the steps
again. Another common incorrect answer was to identify 5 control measures only.

Examiner Comments

A good response that gained 4 of the 5 marks
available. The candidate has split step 4 into
two parts which gains 1 mark only.
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Examiner Comments

A weak but not uncommon response simply listing
control measures. These types of responses were
awarded 1 mark.
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Question 2 (a)
Almost all candidates correctly sketched a through and through conversion diagram,
although quarter sawing was more challenging. Although the majority were correct a large
minority sketched incorrect sawing patterns in the quarters. A small number simply showed
a quartered log.

Examiner Comments

A well sketched answer with two correct sawing
patterns shown for the quarter sawn log. Either
quarter could have been awarded the mark.
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Examiner Comments

This response shows a correct through and through diagram but an incorrect quarter sawn
pattern. The sawing pattern shown will produce planks, all of which are likely to warp.

Examiner Tip

When revising, do not just look at diagrams in books, draw them on paper. If the first time
you draw a diagram is when you draw it on an exam paper, you are likely to get it wrong.
Drawing it out as part of revision makes you look at it much more carefully and it becomes
much easier to remember.
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Question 2 (b)
Most candidates were able to pick up 2 to 4 marks on this question by giving two
advantages and justifying them. Common mistakes included stating that slab sawing made
longer planks. The candidate may have meant wider, but where this was not made clear
so no mark was awarded. ‘Wider planks can be used for more purposes’ is also incorrect
as timber can be edge jointed. Where candidates used ‘less edge jointing required’ as
a justification, this was awarded. A significant number of responses included the ‘easier,
effective, efficient’ terms which are too vague and failed to gain marks. Marks were not
awarded for stating that slab sawing is more profitable. It may be cheaper to do, but the
wood is less valuable and so it is not necessarily more profitable than quarter sawing.

Examiner Comments

This response is an example of where a candidate has made a
correct point and justified it with the same point. They have done
this for both ‘cheaper’ and ‘faster’. Only 2 marks were awarded.
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Question 2 (c)
Fewer candidates were able to give a valid advantage and justify it for this question. Many
scored 1 mark for knowing that it will warp or cup less, but many simply stated that this was
due to the grain pattern. This was too vague for the second mark as a specific description
of close grain, short grain or perpendicular grain was being looked for which would show a
clear understanding of why it didn’t cup. Some successful candidates communicated this
with diagrams. Only a minority of candidates scored both marks using the aesthetics point.

Examiner Comments

The full 2 marks were awarded for this clear
response which covered all 3 of the marking points in
the mark scheme.

Examiner Comments

This response was unfortunately quite common and
shows no clear understanding of the advantages or
disadvantages of quarter sawing.
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Question 3 (a)
A question that stretched many students. Many were able to comfortably identify 3 further
properties other than strength and good aesthetics which were given to candidates in the
stem, but 4 and 5 properties became difficult. As such it was a good measure of candidates’
knowledge and their ability to apply it to an unfamiliar situation. Corrosion resistant and
light-weight were the most popular answers, although all those in the mark scheme were
used. Common answers that were not awarded were ‘ductility’ and ‘good conductor’, as
these are not needed for the sprocket and crank arm shown. There continues to be a large
number of invalid answers that simply repeat the two already stated in the stem, or use
alternative versions of them. For example ‘tensile strength,’ 'compressive, strength’ rigid’
and ‘will not bend’ are all versions of the given ‘strength’.

Examiner Comments

This response contains some common mistakes. The third answer is simply a description of
the second answer and is therefore a repeat. The final answer is invalid as it is stated in the
question stem, and candidates are asked to identify further properties other than strength and
aesthetics.
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Examiner Comments

A top response gaining the full 5 marks.
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Question 3 (b)
There are a wide range of quality control checks that can be performed on the sprocket and
crank arm during production, and most candidates were able to outline 2 or 3 successfully.
The most common error was to repeat checks or to use the invalid one given in the stem.
For example candidates described checks to establish that holes were in the correct place,
or that there are the correct number of teeth on the sprocket. Both of these are dimensional
checks and are therefore invalid.

Examiner Comments

A good response that gained the full 3 marks for a
breakage check, an assembly check and a surface
finish check.
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Examiner Comments

This response was awarded 1 mark as all three tests are destructive tests to check the quality
of the material. As such the candidate has not shown a range of knowledge concerning
quality control tests.

16

GCE Design & Technology 6RM02 01

Question 4
On the whole a well answered question. Many students had reasonable knowledge of cams
and consistently scored 3 or 4 marks. The snail cam was answered correctly most often,
with the eccentric least often. Some of the better responses identified specific parts of a
mechanism as a use for a pear cam, such as ‘operating valves’, with weaker answers being
‘an engine’. Both were acceptable although vague answers such as ‘machines’ or ‘vehicles’
were not. A minority of candidates had no knowledge of cams at all and clearly had not
studied this specification topic.

Examiner Comments

This response has 5 good answers. The characteristic given for the eccentric of ‘moves up and
down’ is too basic for a mark as this could be stated for all of the cams. Candidates need to
give appropriate detail in their responses.
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Examiner Comments

Only a single mark was awarded for
‘pear’ in this response. The candidate has
drawn a wheel rather than an eccentric
cam and has given a characteristic of the
flat follower drawn rather than the cam.
The candidate also gave an invalid use
for the pear cam as the question asks
for different answers than those already
shown. Toys is given as an example of a
use for a snail cam.
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Examiner Tip

Candidates do not appreciate how
frequently marks are thrown away by
not fully absorbing all the information
given in the questions. Underlining key
words in the question significantly helps
to minimize this, and candidates that do
this rarely fall foul of mis-reads.

Question 5
Many candidates found this a challenging question with the stronger answers being
presented by candidates who have had experience of using CNC machinery. The question
elicited a few complaints from centres stating that this topic is not covered in the endorsed
book. Centres are respectfully reminded that questions are drawn from the specification
rather than the book. As such basing a question on the ‘process’ of using CNC machines
(item 2.4 – 11 in the specification) is no different from basing a question on the process of
using a blow moulding machine or a manual milling machine, as was the case on last year’s
exam. (item 2.4 – 2 in the specification).
CNC machines are now common in schools and candidates should have a knowledge of
how to use them. Where a centre does not have access to CNC equipment a visit could be
set up to one that does so that candidates can gain some first hand experience of them.
Alternatively video clips can be studied from the internet showing the setup sequence from
which students could take notes. Having said this the large majority of candidates scored
2-4 marks for generic responses which focused on clamping materials, fitting tools and
closing guards. The better responses included the input of material and /or speed data, the
transfer of data to the CNC machine, and calibrating the machine axis to the material. Points
were accepted in any order. Unfortunately a number of candidates based their answers
around use of a laser rather than the specified CNC miller, lathe or router. These marks were
awarded where steps had a parallel equivalent for the specificed machines.
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Examiner Comments

This example scored 5 marks out of the 6 available. A sensible sequence of operations has
been presented, although the cutting speed and movement speed are taken from the same
point in the mark scheme.
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Examiner Comments

This form of response was quite common and simply listed a series of checks that could be
done rather than steps that need to be carried out. It was awarded 2 marks for the last two
steps.
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Question 6 (a)
A well answered question with many candidates showing a sound knowledge of properties
and being able to apply them to this situation. It is also encouraging to see candidates
clearly justifying the properties stated with points related to the context. Many maximum
mark responses were seen, although the most common reason for losing marks was
repetition. In this case many answers were focused on the effects of water on the PVC. So
answers like ‘will not corrode’, ‘will not leak’, ‘will not degrade’, 'will last a long time’, were all
too similar to be awarded separately. This question also suffered from another spate of the
‘easy, efficient, effective’ statements. Ductility was also a frequent incorrect answer.

Examiner Comments

A good response which gained the full 6 marks. The three properties stated are all
relevant to the context and each has been correctly justified.
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Examiner Comments

2 marks were awarded to this response
for the first property and is relevant
justification. The other responses are
quite vague and too similar to be worth
additional marks.

Examiner Tip

You should draw on a range of knowledge
when answering questions of this type so
that you avoid similar responses that gain
no further marks.
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Question 6 (b)
Many strong responses were seen here with the majority of candidates scoring 5-7 marks
out of the 8 available. Clear high quality diagrams were frequent, and candidates should
be commended for this. Most responses showed a clear understanding of the extrusion
process, re-enforced with detailed descriptions. Clearly this part of the specification is well
understood. The challenging aspect here was whether candidates understood how hollow
extrusions are manufactured, and approximately 15% of responses communicated this
clearly and gained the full 8 marks. Having said this rarely was there an attempt at showing
how the core (or pin as many called it) was held in place. There were also few run-out
supports seen. A minority of incorrect responses focused on blow moulding and stretching
type answers, which scored poorly.    
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Examiner Comments

A good answer which scored the maximum 8 marks for the features shown in the diagram.
It was also re-enforced by a detailed explanation. A secondary diagram labelled ‘front view’
communicates clearly the need for the core which is shown less clearly in the main drawing.
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Examiner Comments

A much more simplistic response
although the candidate has some
knowledge of the main features in
the process. This response was
awarded 3 marks for three
correct features shown in the
diagram (hopper, heated and screw)
and a further mark for identifying
granules at the beginning of their
explanation, making a total of 4.
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Examiner Tip

Where questions state that they can be answered
with notes or diagrams, produce both. Full marks
can be gained with either method but many
candidates often showed additional evidence in
one method that was missing from the other. An
example was to show a hopper in the diagram
which was neither labelled nor described,
similarly text often mentioned the cooling of the
pipe which was not indicated in the diagram. Both
of these were awarded marks when seen.

GCE Design & Technology 6RM02 01

Question 7
Many candidates presented strong answers with a range of positive and negative points
regarding the use of LCD technology in mobile phone screens. Answers were drawn from
all points of the mark scheme demonstrating a broad range of knowledge. A significant
number of candidates drew on their wider experience of mobile phones and allowed their
responses to deviate from the question focus. Such examples included discussions based
around touch screen technology, comparisons with LED screens and software features
such as self-dimming screens. These responses scored poorly. A number also deviated into
lengthy descriptions concerning how LCD technology functioned, and also scored poorly. On
a more positive note, many good examples of planning were seen which helped candidates
stay on track with responses.

Examiner Comments

This is a good response that contains 6 positive points, but no negatives. It therefore scored
only 5 marks, as an ‘evaluate’ question requires both positive and negative issues to gain the
maximum mark.
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Examiner Comments

This response gained only 2 marks for
the correct points concerning screen
brightness and a range of colours. It
then deviates into software features
of the phone itself, one of which is the
dimmable screen feature.
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Examiner Tip

Use the top 2-3 lines of the answer space
to write a plan of the key points for your
answer noting both positives and negatives.
Candidates that do this invariably score
well.

Question 8 (a)
Few candidates gained the full 4 marks here, although most scored 2. The most common
correct answer was ‘strength’ with a relevant justification. The vast majority of candidates
then focused their answers on quality of finish, stability, cheapness or availability in
large sheets. These answers show that candidates either did not see the requirement for
‘mechanical’ properties, or did not understand its significance. Mechanical properties are
related to how a material responds to an external force, and the mark scheme was therefore
limited to a few relevant properties. Many candidates gave functional or aesthetic properties
instead, and in some cases general characteristics, all of which failed to gain marks.

Examiner Comments

A good answer with two clear mechanical properties
justified with points relevant to the context. ‘Not
hard’ is taken as soft.
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Examiner Comments

A good answer with two clear mechanical
properties justified with points relevant
to the context. ‘Not hard’ is taken as
soft.
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Examiner Tip

Candidates must have a clear
understanding of the mechanical,
functional and aesthetic property groups.

Question 8 (b)
Most candidates produced strong responses to this question with most scoring 4+ marks.
On the whole well balanced answers containing both advantages and disadvantages were
presented. Where candidates failed to score well there was often an over emphasis on one
aspect which was repeated over and over again. Some candidates diverted into features
of quality assurance systems and total quality management strategies, which also failed to
score marks.

Examiner Comments

This response scored 3 marks for the following statements:‘This will be a costly process’
‘Costs of training’
‘BSI… adds recognition and trust’
The remainder of the response is unfocused or misdirected.
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Examiner Comments

This is an example of a good answer
which was awarded the full 7 marks for
the following points drawn from both the
positive and negative sections of the mark
scheme.
‘the initial cost…. is high’
‘pay for machines’
‘wages for employees’
‘less customers need refunds’
‘spread positive words’
‘saving money’
‘and (saving) wasted materials’
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Examiner Tip

Again candidates that generated a small
plan generally scored well.

Paper Summary
There is much to be positive about regarding the responses on this year's paper. The
questions were wide ranging with some past areas coming round again, mixed with
some new areas. 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
questions. A concerning feature of this paper was the relatively large number of candidates
who scored quite poorly at the start of the paper, yet went on to score well in the more
challenging later sections. The first two questions centre on recall and understanding,
the later questions on application and evaluation. Candidates could evaluate the cost
implications of quality control systems but could not name a manual saw for cutting mild
steel.
Based on candidates' responses to this paper centres should focus on the following:•

Ensure that candidates have a foundational knowledge of tools and techniques as well as
having a good understanding of the more industrial side of designing.

•

Candidates must be detailed in their answers and not use simple unsupported
statements such as ‘it's easy, efficient and effective’.

•

Candidates should draw out diagrams rather than just looking at them as part of their
preparation for the examination.

•

Many candidates will 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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