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Introduction

This is now a well established examination and students are clearly showing improved
confidence in the way questions are addressed and answers structured. Strong candidates
were able to show the depth of their knowledge in some of the longer questions, whilst
weaker candidates were still able to access some marks all the way to the end of the
ramped paper. It is clear that more centres are now addressing the issue of exam technique
and actively teaching candidates to underline key words in the questions. This was
evidenced by there being far fewer examples this year of apparent misreading of questions
by candidates. Similarly, clear structured answers were much more common and often
scored well as a result. Whereas, unstructured responses often left points unexplained and
deviated from the focus of the question. On the whole the paper worked well, providing
ample opportunity for students to demonstrate their knowledge and apply it to a wide range
of topics within the specification.
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Question 1 (a) (i)

A straightforward introductory question to which almost every response was correct.

Question 1 (a) (ii)

A straightforward introductory question to which almost every response was correct.

Question 1 (a) (iii)

Students found identifying this warning sign much more challenging. Common responses
were related to explosions, bright lights and sparks, with correct anwers being in a small
minority.

Question 1 (b)

Many candidates clearly understood the mandatory nature of the signs rather than the
warning nature, and gave examples to re-inforce their response. Having said this, there
were a significant number of incorrect responses.

(b) Workshop signs come in different shapes.

Outline the significance of circular shaped workshop signs.
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ResultsPlus

Examiner Comments

A precise answer showing a clear understanding.

(b) Workshop signs come in different shapes.

Outline the significance of circular shaped workshop signs.
(1)

ResultsPlus

Examiner Comments

Although the 'wear goggles' sign is circular, it is an instruction rather than a tip.
Marks were only awarded for responses that conveyed a clear understanding of a
command, instruction or order, whether it be a 'do' or a 'do not'.
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Question 1 (c)

A wide range of responses were given here, many being correct but with an equal number
incorrect. A significant number were wrongly focused on safe use of machinery, or safe
processes rather than dealing with hazards relating to substances. Having said this, most
responses in the mark scheme were frequently used with the most common being storage

and disposal issues.

(c) Control of Substances Hazardous to Health (COSHH) regulations require employers
to carry out risk assessments ensuring that employees are not put at risk from
materials being used. One area these regulations deal with is the wearing of
appropriate personal and protective equipment (PPE).

Outline two other areas that COSHH regulations cover,
(2)
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ResultsPlus

Examiner Comments

The first respones is focused on a process rather than a substance,
showing no understanding of the nature of COSHH regulations.

The second response is a good answer.
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Question 2 (a) (i)

A straightforward question with the vast majority of responses being correct. Polypropylene
was the most common correct answer, and acrylic the most common incorrect response.
The occasional answer named a metal, which comes down to candidates not reading

questions carefully.

Question 2 (a) (ii)

Injection moulding was correctly identified by the vast majority of candidates.
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Question 2 (b)

Virtually all candidates picked up some marks on this question, although relatively few
were able to identify and correctly explain three key properties. Most candidates justified
the need for strength, and many identified a second valid property drawing from across
the mark scheme. Unfortunately the second most popular response was that mild steel is
cheap, which was not accepted as it is not a property. Mild steel will not corrode was also
frequently seen, which is a little concerning.

(b) The frame of the exercise equipment is manufactured from mild steel.

Explain three key properties that make mild steel a suitable material for this
situation.
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ﬁ ResultsPlus
Examiner Comments

This response gained the full 6 marks for three

correctly justified key properties. The poor quality hand writing
in this instance was not a problem, although a minority of
candidates do loose marks due to illegible responses.

A

Examiner Tip

Take care with hand writing, as some answers are
marked wrong every year simply because the hand
writing cannot be deciphered.
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(b) The frame of the exercise equipment is manufactured from mild steel.

Explain three key properties that make mild steel a suitable material for this
situation.
(6)

_;mﬁ"__ ;z o _.__;;%/;z Wz pwm

Examiner Comments
The first point identifies and explains the need for strength, and
gained 2 marks.

The second response decribes a relevant property, but the following
explanation is unrelated and invalid. Hence this was awarded 1 mark.

The third response is invalid as cost is not a property.
Total marks for this response was therefore 3.

Examiner T|p

Read your responses carefully and make sure you have
explained the point made rather than deviated into an
unrelated area.
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Question 2 (c)

Candidates found this a challenging question as few responses scored full marks, although
most picked up a single mark for showing that they understood the process 'melted’

the metals together. Many candidates described oxycetylene welding, with many more
mixing together characteristics of both MIG and oxyacetylene. A common mistake was
burning the argon to generate heat. Clearly this topic would benefit from being more
carefully studied. The quality of diagrams was generally weak.

(¢) The mild steel tube is assembled using a metal inert gas (MIG) welding system.

Outline, using notes and/or annotated sketches, the features of the MIG welding
process.
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Examiner Comments

One of the few good answers with a clearly sketched welding gun (1
mark) showing a protruding filler rod (1 mark) and a labled electric
arc (1 mark). The text also identifies that the metals are 'melted’
together (1 mark). It should be noted that the candidate has shown
no knowlegde of the gas shield, but has shown enough knowledge to
gain full marks.

Examiner T|p

Make diagrams large and clear as features will not be
awarded marks unless they are clearly visible. Labels are
also a significant help in communicating knowledge clearly.
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(c) The mild steel tube is assembled using a metal inert gas (MIG) welding system.

Outline, using notes and/or annotated sketches, the features of the MIG welding
process.
(4)
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Examiner Comments

The quality of this diagram is poor showing little attempt to communicate
clearly. The torch, although labeled 'MIG welder' (which is given in the
question)looks like a blow torch, neither is it labled as a 'gun' so does
not gain a mark. The filler rod is clearly separate rather than protruding
from the gun, so is also worth no marks. The function of the gas is not
identified in the process, so again it is awarded no marks. A single mark
is awarded for identifying in the text that the metal is 'melted' together.
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Question 2 (d)

A wide range of responses presented. A good number of candidates scored well clearly
understanding how the use of jigs reduced manufacturing costs. A number of candidates lost
marks by not explaining the 'speed' and 'accuracy' points made. A minority of candidates
were trying to gain marks with the 'cheaper' response which was given in the question, hence
evidencing the fact that some candidates still need to read questions more carefully.

(d) Welding Jigs are used during the manufacturing of the frames.

Expialn two reasons why jigs reduce the costs of manufacture,
(4)
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Plus
Examiner Comments
Two clear points made and explained gaining the full 4 marks,

although the beginning of the second response is invalid, as even
a cheap jig is still going to cost additional money to manufacture.

(d) Welding jigs are used during the manufacturing of the frames.

Explain two reasons why jigs reduce the costs of manufacture,

o wonk ha moLgQQ ((J\( QU
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(4)
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Examiner Comments
The first response is mis-directed as manufacturing even a
single jig will cost money rather than save it.

The seconsd response makes a vailid point but does not explain
how a jig achieves this. It was therefore awarded a single mark.
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Question 3 (a)

Well answered with most candidates scoring 2 or 3 marks. A minority presented alternaltive
boards such as plywood or MDF and gained no marks. The quality of sketching here was
quite reasonable, and often good.

3 (a) Draw a labelled diagram to illustrate the construction of block-board.
(3)
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Examiner Comments

The full 3 marks awarded for the internal strips, the surface
laminates and knowledge of an appropriate thickness.
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Question 3 (b)

This question differentiated well with most candidates giving the 'cheaper' point, followed by
a wide range of appropriate and inappropriate responses resulting in relatively few achieving
full marks. All points in the mark scheme were frequently used showing a well understood
topic. Common incorrect responses included MDF being light weight, stronger, and more
environmentally freindly as trees did not need to be cut down to make it!

(b) Explain three reasons why medium density fibreboard (MDF) might be selected
for furniture manufacture in preference to solid timber.

(6)
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Examiner Comments

A good response with the first two points clearly explained. The last
point states that MDF will not twist, cup, warp, then goes on to state
that solid timber will. This is stating 'both sides of the coin' rather than
explaining why the point is relevant, hence it was only awarded 1 mark,
giving a total of 5 for the question.

)

Examiner Tip

Stating the same thing twice from two different view
points will only gain 1 mark.
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(b) Explain three reasons why medium density fibreboard (MDF) might be selected
for furniture manufacture in preference to solid timber.

{6)
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ResultsPlus

Examiner Comments

This response shows no firm understanding of the material with
largely un-linked explanations.

Examiner Tip

Make sure you explain the point you are making rather
than diverging onto something completely different.

GCE Design & Technology Resistant Materials 6RM02 01
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Question 4 (a)

A commonly used topic well understood by candidates with many scoring 3 or the full 4
marks, although it was clear that some found identifying four reasons difficult. A common
error was to state the same point twice using different words.

4 Figure 2 shows an image of a trophy made up of a polystyrene moulding and a
hardwood base.

/ Polystyrene moulding

Hardwood base

Figure 2

(a) Give four reasons why a computer numerically controlled (CNC) router was
selected to manufacture the hardwood base of the trophy.

f—"

F-Y

Examiner Comments

This response shows a clear example of where a candidate
has repeated the same point from two different perspectives,
and has therefore lost a mark. The last two points were both
awarded a mark making the total 3.
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4 Figure 2 shows an image of a trophy made up of a polystyrene moulding and a
hardwood base.

/ Polystyrene moulding

Hardwood base

Figure 2

(a) Give four reasons why a computer numerically controlled (CNC) router was
selected to manufacture the hardwood base of the trophy.
(4)
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ResultsPlus

Examiner Comments

This is a particularly interesting although weak response with a
valid first point and an invalid second. Both the last two points
are just repeats of the first.

Examiner Tip

Ensure all your points are different, as repeat points in
different words will not gain further marks.
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Question 4 (b) (i)

The majority of candidates understood the need for the two parts to be mixed, with many
using the technical term'catalyst’, which was pleasing to see. Common incorrect responses
included mix with water, shaken and heated.

Question 4 (b) (ii)

This question also differentiated well with most candidates scoring 1 or 2 marks, and a
minority reaching 3 marks. The most common answers were strength, speed of curing and
the ability to bond disimilar materials.

(i) Outline three reasons why this adhesive was selected.
(3)
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ResultsPlus

Examiner Comments

A strong response with three clearly stated reasons.

(i) Outline three reasons why this adhesive was selected.
(3)

Examiner Comments Examiner Tip

A
ﬁ ResultsPlus Q ResultsPlus

Both the first and third responses, athough true
are characteristics not required in this situation,
and as such were not awarded. The second
reason is valid and was awarded a mark.

Apply your knowledge to the specific situation
given, as some characteristics may not be
relevant and so will not be accepted, even if
they are true.
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Question 5 (a) (i)

Only a small minority of candidates were able to correctly identify the worm gear. Many
candidates made descriptive guesses such as 'threaded gear’, 'rotary gear' and 'screw gear’,
none of which gained marks.

Question 5 (a) (ii)

Very poorly answered question with few candidates showing an understanding of the
large gear ratio and the self holding characteristics of the worm gear. Many responses
identified the 90 degree axis change, but this characteristic is not significant in this
situation, and therefore gained no marks.

(i) Explain two reasons why these gear systems are suitable for use in winches.
(4)
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Examiner Comments

Two very general responses which could be applied to any gear
system. Neither identifies specifically why a worm is suitable.

(i) Explain two reasons why these gear systems are suitable for use in winches.
(4)
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ResultsPlus

Examiner Comments

This response gained a single mark for recognising that the system
makes it easier to lift, although the point has not been explained.
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Question 5 (b)

High scoring responses were rare for this question. Many responses identified that plain
bearings were cheaper, but did not explain why. Some also identified that they had a greater
load bearing capacity, but again failed to explain why. Maintanance and lubrication issues
were frequently described from both points of view, but since 'no maintanance' versions of
both plain and ball bearings are available these answers were invalid.

*(b) Plain bearings are used on the axles of the winch.

Justify why plain bearings were selected in preference to ball bearings in this
situation.
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Examiner Comments

A typical response gaining a single mark for '‘cheaper'. The
remainder shows little specific knowledge concerning bearings.
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Question 6 (a)

A wide range of responses here with both strong and weak answers occuring frequently.
All points in the mark scheme were regularly used indicating that students had a wide
knowledge base.

6 Figure 4 shows one of a batch of machine vices, the body of which has been
manufactured using sand casting.

Figure 4

(a) Outline two reasons why sand casting is an appropriate method for
manufacturing the body of the machine vice.
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Examiner Comments

Two clearly made points showing a good understanding in this area.
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6 Figure 4 shows one of a batch of machine vices, the body of which has been
manufactured using sand casting.

Figure 4

(@) Outline two reasons why sand casting is an appropriate method for
manufacturing the body of the machine vice.
(2)
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Examiner Comments

Two good answers that are effectively the same point resulting in a single mark.

Examiner Tip

Candidates need to be made much more aware of how
frequently they repeat answers in different words,
resulting in lost marks.
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Question 6 (b)

Generally a well answered question with the majority of candidates clearly understanding
the structure of a split sand mould, although few gave sufficient detail to gain the full

5 marks available. Quality of sketching ranged from excellent to very poor, with marks
only being awarded where features were clearly identifiable or labled. Features that were

regularly missed included the location pins for the cope and drag, a pouring basin, gates,
parting powder and steam vents.

(b) Draw a labelled diagram to illustrate the structure of a split sand mould suitable
for casting one of the vice bodies. (You do not need to show the detailed shape of

the vice body.)
(5)
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ResultsPlus

Examiner Comments

A top quality answer with more than sufficient detail, clearly
sketched and labled to get the full marks.

A

Examiner Tip

Clear sketching shows a clarity of understanding and
ensures that all details are identifiable.
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(b) Draw a labelled diagram to illustrate the structure of a split sand mould suitable
for casting one of the vice bodies. (You do not need to show the detailed shape of

the vice body.)
(5)
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Examiner Comments

This weak response shows the structure of an investment casting
mould rather than a split sand mould and is therefore invalid.

24 GCE Design & Technology Resistant Materials 6RM02 01




Question 6 (c)

Most candidates scored reasonably well here showing a solid understanding of the main
charactaristics of die casting, although few reached full marks. Three explained points are
needed to gain the 6 marks available. Instead of structuring answers carfully, candidates
frequently just wrote as much as the could. This often resulted in explanations missed and

frequent deviations.
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*(c) A batch of one thousand machine vices are to be manufactured.

Justify the selection of die casting in preference to sand casting for this scale of
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A bullet pointed technique is initially used by this
candidate which helped them stay focused,

ie. make a point, explain it, then move on.
Although not all points presented here are
explained, the candidate has given more than
needed to gain the maximum mark.

ResultsPlus

Examiner Comments

(6)
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Q ResultsPlus
Examiner Tip

Although quality of written communication

is taken into concideration in this question,
indicated by the asterisk by the question
number, this should not exclude the use of bullet
points. Bullet points still allow candidates to
communicate clearly and use technical language
in well structured sentences.
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*(c) A batch of one thousand machine vices are to be manufactured

Justify the selection of die casting in preference to sand casting for this scale of
production.

(6)
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ResultsPlus

Examiner Comments

The candidate has made a number of simple unjustified
statements resulting in picking up limited marks
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Question 7 (a) (i)

The majority of candidates responded correctly. Common incorrect responses were often
vague, referring to testing against general 'safety' standards or wrongly focused onto BSI
standards.

Question 7 (a) (ii)

Few candidates had a clear understanding of why the CE mark was established resulting in
a large majority of poor responses. Most incorrectly focused on protecting the consumer
from poor quality products or being a sign of quality to the consumer. A small number of
candidates identified that the mark was established to reduce the restrictions on businesses
trading their goods across europe.

(i) Explain why the CE mark was established.

(2)
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ResultsPlus

Examiner Comments

One of the few clear responses. The candidate shows a clear
understanding that the CE mark concerns trading across Europe.

(i) Explain why the CE mark was established. '
' (2)

T . lambeck te. cméomer_aim Sebrstardos]
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ResultsPlus

Examiner Comments

A more typical incorrect response that is focused on the
consumer, and is more appropriate as to why BSI standards
were established rather than the CE mark.
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Question 7 (b)

This final question showed a clear boundary between candidates who understood the

thrust of TQM and its effects on the workforce, and candidates who simply presumed that
TQM was just more and more testing. A good number of strong answers were presented,
although some lost out on maximum marks as they failed to present a negative point along
side the positives, which is a requirement in a 'discuss' question. Weak responses focused
on increased levels of quality control, and it was not uncommon for this to lead to TQM
being presented as wholly negative strategy, increasing costs and reducing production rates.

*(b) Discuss the implications for a company that is considering upgrading its quality
assurance systems to total quality management (TQM) practices,

establisled  fa Lo e
More  safthy  Checks
he  conyidued b v\nuq He

) 57560"05 S

ﬁ ResultsPlus

Examiner Comments

A weak response that failed to gain any marks. TQM is described as
a negative move that is of no benefit, indicating that the candidate
has no understanding of what TQM is really about.

GCE Design & Technology Resistant Materials 6RM02 01



*(b) Discuss the implications for a company that is considering upgrading its quality
assurance systems to total quality management (TOM) practices.

(6)
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ﬁ ResultsP

A very thorough response showing a clear
understanding of what TQM is and its implications
above and beyond QA systems. The candidate has given
more than enough points to score full marks, but has
not been awarded the maximum due to all the points
being positives. The 'discuss' comand word requires a
balenced argument hence at least one point has to be a
negative for maximum marks

us

Examiner Comments /O\

1\ ResultsPlus

Examiner Tip

'discuss' command word.

Ensure you give at least one positive
and one negative point in response to a
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Paper Summary

Most candidates have responded well to this paper and are likely to have been able to do
justice to their abilities. Having said this, there are a small number of areas where centres
can help their candidates to gain a sharper focus consolidating their performance.

Quality of diagrams - If detail in diagrams does not clearly communicate the required
knowledge then marks will not be awarded. Careful drawn diagrams with clear lables are
essential for high marks.

Structured answers - Candidates must be taught to take note of the number of marks
available per question and give at least that many points.

Command words - Although clearly improving, a greater focus and more practice in
responding to the different command words will enable candidates to gain all the marks
their knowledge deserves.

Mechanisms - This was without doubt the area of the paper candidates found most
challenging. These topics must be specifically taught and re-inforced.

Common errors - Candidates should be shown examples of common errors such as
duplicating answers with different words, and stating the same point from two perspectives.
Making them aware of these pitfalls will reduce the frequence of their occurance. To
emphasise this, several examples have been included in this report.
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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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