edexcel

Examiners’ Report
June 2012

GCE Design & Technology:
Resistant Materials Technology
6RM03 01

ALWAYS LEARNING PEARSON




2

Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the world’s leading learning company.
We provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information visit our qualifications websites
at www.edexcel.com or www.btec.co.uk for our BTEC qualifications.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

If you have any subject specific questions about this specification that require the help of a
subject specialist, you can speak directly to the subject team at Pearson.
Their contact details can be found on this link: www.edexcel.com/teachingservices.

You can also use our online Ask the Expert service at www.edexcel.com/ask. You will need
an Edexcel username and password to access this service. See the ResultsPlus section
below on how to get these details if you don’t have them already.

— : BB

¥, Fa i~
"'-Cn':'.f:?'l"‘-'.'\ | ) "y
I ViDL

Get more from your exam results

...and now your mock results too!

ResultsPlus is Edexcel’s free online service giving instant and detailed analysis of your
students’ exam and mock performance, helping you to help them more effectively.

® See your students’ scores for every exam question
® Spot topics, skills and types of question where they need to improve their learning
® Understand how your students’ performance compares with Edexcel national averages

® Track progress against target grades and focus revision more effectively with NEW
Mock Analysis

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus.
To set up your ResultsPlus account, call us using the details on our contact us page at
www.edexcel.com/contactus.

Pearson: helping people progress, everywhere

Our aim is to help everyone progress in their lives through education. We believe in every kind
of learning, for all kinds of people, wherever they are in the world. We've been involved in
education for over 150 years, and by working across 70 countries, in 100 languages, we have
built an international reputation for raising achievement through innovation in education. Find
out more about how we can help you and your students at: www.pearson.com/uk .

June 2012
Publications Code UA032006

All the material in this publication is copyright
© Pearson Education Ltd 2012

GCE Design & Technology: Resistant Materials Technology 6RM03 01



Introduction

This paper followed the same format as in previous years, consisting of 7 questions with an
average of 10 marks per question — Total 70 marks.

A range of question styles are used on this paper to elicit the required information from
candidates:

‘Give’ - These questions are worth 1 mark for each point made. The points are stand-alone
and take the form of a single sentence/comment.

‘Describe’, ‘Explain’ or ‘Outline’ - These are questions which need a point (for 1 mark) with
a justification/reason/example (for 1 mark). These take the form of single sentences or a
paragraph in which candidates give a range of points with a relevant justification/reason/
example.

‘Discuss’ or ‘Evaluate’ - These are questions which require the candidate to formulate an
argument for and against a point. Candidates must give at least ONE example for and ONE
example against in order to score full marks.

Examiners were impressed with overall knowledge shown this year, as many more
candidates are now answering all of the questions, which has not been the case in previous
years. Candidates are getting better at structuring their answers. For example questions 6
and 7 were essay based questions and more candidates were separating out the ‘Pros’ and
‘Cons’ in clearly worded paragraphs, rather than just putting down things in the order they
thought of them, which very often leads to repetition.

4

There are still however, too many candidates who don’t justify their answers in the ‘explain
type questions and therefore limit themselves to a maximum of half marks.
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Question 1 (a)

Q(1)(a) was designed to test candidates’ knowledge of the advantages which can be gained
by laminating timbers together to form new sections. Far too many answers were based
around 'plastic shrink wrapping'.

-

Answer ALL the questions. Write your answers in the spaces provided.

1 Figure 1 shows a laminated wooden bridge.

Figure 1

(a) Give three advantages lamination has compared to solid timber for the
construction of the arches of the bridge.

i

(3)

Examiner Comments

The first two answers show just how concise an answer can be
to score the mark.
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Three discreet advantages are necessary.

i

Answer ALL the questions. Write your answers in the spaces provided,

1 Figure 1 shows a laminated wooden bridge.

Figure 1

(a) Give three advantages lamination has compared to solid timber for the

construction of the arches of the bridge.
(3)
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ﬁ ResultsPlus

Examiner Comments

It is vital for candidates to check that they are not repeating

the same answer using different words. In this example, answer
1 and answer 3 are basically concerned with strength, and
therefore only score 1 mark.

A

J/ ResultsP!

Examiner Tip

us

A quick planning note would possibly help the
candidate identify three discreet answers before
embarking on writing them down.

GCE Design & Technology: Resistant Materials Technology 6RM03 01

5



Question 1 (b)

This question was designed to get candidates to describe the process of lamination. No
reference to the bridge (shown in the question) was necessary, but some candidates chose
to use the bridge in their answer.

g ; N o
Lor peamd hand Lol - s

(b) Describe, using notes and/or sketches, how a laminated arch would be
manufactured.

(3)
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ResultsPlus @ ResultsP

Examiner Comments Examiner Tip

3 marks were awarded from the This candidate chose to use both diagram and text,
diagram for: adhesive, laminates which in fact was not necessary, as the marks were
and former. all awarded for the diagram. Candidates need to be
aware of repetition, as this uses up valuable time in
the exam.
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(b) Describe, using notes and/or sketches, how a laminated arch would be
manufactured.
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ResultsPlus

Examiner Comments

This example scores the 3 marks for: laminates, a former and
adhesive.

Q ResultsPlus

Examiner Tip

Whilst these diagrams are excellent, there is a lot of
unnecessary repetition. If the candidate had just drawn
stage 3, and shown the boards/laminates separated,
and labelled adhesive between the layers, this is all
that would have been necessary for full marks.
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Question 1 (c)
This question was designed to elicit TWO separate answers, each with a justification.

' 3
(c) Biotechnology is used to alter the properties of timber.
Explain two ways in which the genetic modification of timber can be used to
improve its properties.
(4)
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ResultsPlus

Examiner Comments

This answer scores 2 out of 4 marks, as the candidate gave two
valid points but no justification.

A
Q ResultsPlus
Examiner Tip

Planning an answer may help candidates to think
about providing two points and two justifications. Also,
if candidates use link words like "so", "therefore",

and "as a result" in their answers, it pushes them
towards providing a justification.
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(c) Biotechnology is used to alter the properties of timber.
Explain two ways in which the genetic modification of timber can be used to
improve its properties.
(4)
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ﬁ ResultsPlus

Examiner Comments

This answer scored 4 out of 4, as the candidate has used the
link word 'so' in both answers, which has led them to justify
each answer.
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Question 2 (a)

~

2 Electronic communication is widely used to increase efficiency.

(a) Give two ways in which electronic point of sale (EPOS) can be used to increase
efficiency.

(2)
1 Cuwﬂ%ﬁ‘mmlf:(,‘q(\t‘jre Qrder e nesd.. .
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Examiner Tip

This question required two discreet answers. This example scored

2 out of 2 for the system being able to re-order stock (BP3 in The use of technical

the mark scheme) and data for digital analysis (BP6). Although language is vital when
the words in the mark scheme differ quite radically from this answering this type of
candidate’s answer, the answer conveys an understanding of question, e.g. digital data.

each mark scheme point and is awarded accordingly.

<d\ Resung

F

2 Electronic communication is widely used to increase efficiency.

(a) Give two ways in which electronic point of sale (EPOS) can be used to increase
efficiency.

o Mae o of EPOS iy
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Examiner Comments Examiner Tip

Unfortunately this answer is far too vague to score marks.

EPOS is a rapid system, but this answer doesn't say what It is very important to relate the answer

is being made faster. A good example would be 'when a directly to the question.
sale is made the system instantly updates stock levels'.

10
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Question 2 (b)
This question was not generally answered very well. Far too many candidates focused a

large proportion of their answer on describing features of a JIT system, rather than how
ASC integrates with JIT.

’, - f] v - AT R ey
(b) Assess the use of automated stock control as a key element of just in time (JIT)

manufacturing.
T dshg & enrngifl amem ®
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sults+lus 2/ ResultsPlus
Examiner Comments Examiner Tip

This is a good answer that scored 5 out
of 6. However, this answer could not
have scored full marks as there was no
disadvantage given, which is essential in
an 'assess' question.

A scrap of paper used to plan, on which
there is a Pros AND a Cons column, would
ensure BOTH sides of an argument had
been considered.
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(b) Assess the use of automated stock control as a key element of just in time (JIT)
manufacturing.
(6)
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Examiner Comments

This example scored 1 mark for no cash being tied up in stock
(BP 1 on mark scheme), but fails to elaborate further.

A
Q ResultsPlus
Examiner Tip

It is also not necessary to rewrite the question as the
start of the answer, as writing the first line and a half is
using up valuable time.
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Question 3 (a)

This question was designed to elicit four discreet facts about the use of CAM. The wording of
the question does not ask directly for advantages, but the fact that it asks for reasons why a
manufacturer would choose it, means candidates should tailor their answers accordingly.

'S )

3 Figure 2 shows an alloy wheel which has been machined using computer aided
manufacture (CAM),

Figure 2

(a) Give four reasons why a manufacturer might choose computer aided

manufacturing (CAM) for the production of the wheel.
(4)

 CAM s gy, domvioied o Wk Yoo 3
®RS. Mg 0{. NUMOWN AT .
2 Tt pAAZIMALE .. 02\ oK. COA}'\V'ILAOMS&

A MAGS

2@ ResultsPlus

Examiner Tip

Results¥lus
Examiner Comments Examiners would prefer to see all the answers
This candidate scored 4 out of 4 for begining with 'CAM’ as per answers 1 and
simple, clearly explained answers. 4, or 'the_machir_mes' as per answers 2 and 3_.

This candidate gives the impression from this
style of answer that they think the machines
and CAM are two different things.
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i ) h

3 Figure 2 shows an alloy whee| which has been machined using computer aided
manufacture (CAM)..

Figure 2

(a) Give four reasons why a manufacturer might choose_computer aided
manufacturing {CAM) for the production of the wheel.

(4)
2. MNemk..... WMCAMW%M%JMSQW
3 S%MMMMCAM&%%MM g bt

Mede iz
4 The CAM.  onmsi.. u..‘ulfar

ResultsPlus

Examiner Comments

This answer scores 4 out of 4 but adds a good deal of
unnecessary text.

)
2@ ReSUItS‘

Examiner Tip

us

If the question says "give", "name" or "state", then
there is no need to justify or give an example.
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Question 3 (b)

This question was design to test candidates’ knowledge about how concurrent
manufacturing operates, and relate the knowledge to a manufacturer’s view point.

( ™y

(b) Explain three reasons why a manufacturer might choose a concurrent
manufacturing strategy.

(6)

1 Ceonctonsrane pfucb-mw _d-_ml;n:: Lght e Hué  img

Wby i Chann . .. Competie. . Rdgr .10 G, vt
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e W i odse  Cose L0684,
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To. . Sen. tihek. . Scnliner ropds MR oo\ kb brds. o

ﬁ ResultsPlus

Examiner Comments

This answer was good and scored 5 out of 6 marks. 2 marks for
the first and second answer, and 1 mark for the third answer,
which repeats the 'trends' justification given in answer 1.

A
@ ResultsP

Examiner Tip

us

Although this question is designed to have three
justified points, credit will be given if the answers
are valid but don't necessarily follow the examples in
the mark scheme. For example, the first answer has
actually got two of the points from the mark scheme
whilst answer 2 has two justifications from the mark
scheme. Where possible, credit will be awarded.

GCE Design & Technology: Resistant Materials Technology 6RM03 01
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Question 4 (a)

r

4 Figures 3 and 4 show computer keyboards. The keyboard in Figure 3 has been

designed to be more ergonomic than the more traditional computer keyboard shown
in Figure 4.

'-

Ay

Figure 3 Figure 4

« (a) Outline what is meant by ‘ergonomic design’
(4)

&ﬁu%nmﬂﬁha%nm\*ﬂwu Q":a;h.dum ..... i = T S
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_.ﬂ.*.m-\m-& %H;);ﬁb ?v\' Y (. \!al!'& e Y

Examiner Comments

This example scored 4 out of 4 as it has a number of valid
points which are clear and distinct. No reference to the
keyboard was necessary.
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This question used two keyboards on which candidates could 'hang' their answers about
ergonomics, but candidates could also score full marks without specific mention of the

keyboards.

r

4 Figures 3 and 4 show computer keyboards, The keyboard in Figure 3 has been

dway o deslgn  products ,  This  khd of  desigy

Usuelly

L designs @ “Ergonomsc clesynd usuxlly  pas functn

¢ dorm follows ‘F-U”‘;fi""' ‘ He causs furction vfh:fj M’P’I%h

designed to be more ergonomic than the more traditional computer keyboard shown
in Figure 4.

Figure 3 Figure 4

(a) Outline what is meant by 'ergonomic design’,
(4)
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ﬁ ResultsPlus

Examiner Comments

This candidate has unfortunately confused aesthetics with
ergonomics, which was not uncommon. Also there are several
repeats in the answer which candidates must guard against.

OO ResultsPlus

Examiner Tip

Candidates who find it hard to organise their answers
would perhaps be better advised to use bullet points.

GCE Design & Technology: Resistant Materials Technology 6RM03 01
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Question 4 (b)

This question was aimed specifically at the keyboards shown and required direct reference
to their features.

(b) Explain two advantages of the keyboard shown in Figure 3 over the more

traditional keyboard shown in Figure 4,
(4)

1 T woer il be cble  do nee. Maf&j&wﬂw‘? (@-s}fy .
B 75 S =73 ” “ﬂ 5L-H’on5 [ g /Oq:-}c..c/eh-} e
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2 Tl cves . il be cble Yo wse  Fle . Hcgb@dn/p _ pO’O-

<d\ L~“ _______ lﬁ _______ dO .......... Mﬂ"}'* ............. Lo JC!:‘.‘._.;.?J? .......... meres . c}ﬁgad ________________________________________________________________
ResultsPlus

Examiner Comments

This answer scored 4 out of 4 as two relevant points were given and
backed up with valid justifications.

Credit will be given to candidates even though the mark scheme for
answer 1 was written in reverse to the answer (BP 2 in the mark scheme).

(b) Explain two advantages of the keyboard shown in Figure 3 over the more
traditional keyboard shown in Figure 4.
(4)
1.0ece  ovre. Tise.. Seackiond  o2r ¥ KedS e 1a ke
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+~iusS
Examiner Comments

Unfortunately this candidate has made a point about comfort (1 mark)
but then made the same point as a justification - a common mistake.
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Question 4 (c)

This question was aimed specifically at the keyboards shown and required direct reference
to their features.

(c) Explain two disadvantages of the ergonomic keyboard over a more traditional
one.

(4)

O el i b desy b (oo

Examiner Comments

A good answer scoring 4 out of 4 marks. Examiners are always
looking to award marks for valid answers. This candidate has
clearly shown (by the crossed out portion of answer 1) that they
feel the aesthetics will put some people off and reduce sales.
However the candidate has crossed out the not when clearly
they meant to leave it in.

(c) Explain two disadvantages of the ergonomic keyboard over a more traditional
one.

ResultsPlus

Examiner Comments

This is a 'perfect' answer as the two points are clear and well
justified, scoring 4 out of 4.
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Question 5 (a) (i)

This question was designed to get candidates to discuss how a designer would consider
the use, and properties, of materials when designing the ink cartridge. This answer was
not particularly well answered by many candidates, as they focused far too much on what
happens to the cartridge once used, rather than the whole life cycle.

5 Designers should consider the life cycle of a product when designing.

Figure 5 shows a printer ink cartridge.

Figure 5

(a) Discuss how the designer of the printer ink cartridge might have considered
sustainability in the following:

s  materials
« distribution

() Materials
(4)

He momf  har  deSogmd

e ruy. 0t edse deSighed | b meferiadS e ke

Ieeteted—. . JLoqde oble.. 0. Lldatl | bt Lo PN
Lovt  Print 06 b Prodeet. AlSe beceaden. AT

hak  heen rmede %a;y ...... (.. least. . omed- O

sk, b leaSt  oamoel- @b~ Ao

< ResultsPlus Gl SUISHIUS
. Examiner Tip
Examiner Comments

This answer scored 2 out of 4 for valid Questions like this require a focused life cycle analysis.

points about minimising the amount of Candidates could score 2 marks for recycling if they

plastic used and recycling it. separate it down into (i) using recycled plastic to make
the cartridge and (ii) recycling the cartridge at the end
of life.
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5 Designers should consider the life cycle of a product when designing.

Figure 5 shows a printer ink cartridge.

Figure 5

(a) Discuss how the designer of the printer ink cartridge might have considered
sustainability in the following:

« materials
»  distribution

(i) Materials

meg. SO Ak i 05 S kinLHQ .
He..vaedd .
fé"}’ﬁif- ........ £o..44

Examiner Comments

This candidate has gained 2 marks for recycling, both using
recycled platic and then recycling the plastic after use.

GCE Design & Technology: Resistant Materials Technology 6RM03 01
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Question 5 (a) (ii)

This question was technically related to how the designer of the cartridge would have to
consider distribution. However, the vast majority of candidates focused far too heavily on
eco-friendly transport, which would not be the main focus of the cartridge designer's brief.

[ :

(ii) Distribution

(3)

Examiner Comments

This answer scored 2 out of 3, as it gave sufficient content on
minimal packaging (BP 1 in the mark scheme) and protection
during delivery (BP 3).

(i) Distribution
(3)

STeowspactodkonon.. ... AR WEA WA, o Ry O .l.ur*rj froon
v MO AT e T e ... e Conmsheced. . o4
ek gt a\ﬂm (-f LA IR G TR W RMLALY, N R
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5@1,4---\5 . \cjlabmh.)\aj e L f-L:j.n.} cund.... pPleaay.... G

0 G ek AN S ... LVDALSS A S0,

ﬁ ResultsPlus
Examiner Comments

This answer unfortunately doesn't target the question. If the
candidate had focused on reducing transport requirements by
packing the cartridges in a space-saving way, this would have
gained them credit.
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Question 5 (b)

This question was aimed at miniaturisation in general and could be answered without the
need to refer to the MP3 player in the diagram. However, many good responses did use the
MP3 player as the basis of their answer.

(b) Advances in technology have allowed for the miniaturisation of products.

Figure 6 shows a hand held music player.

Figure 6

Give three advantages of miniaturisation.

1 S &\) kel
|

2{{,,'.4..‘.'{.. o4 /t}) fl-‘.’_.:fg_-'.gn‘lj e r,\{(l,(u_.(&

LY, \ L 7
3 AAITARY \'\.. kk..'.._,.\r‘- 5, Lol ‘_j ! Jt\t'.(\ . \i_(_' e 5 ¥ (-L‘-L“"‘/—

N )
ﬁ ResultsPlus

Examiner Comments

This answer scored 3out of 3 marks. The final answer is a little
vague, but enough information is given to suggest that the
candidate means 'multiple features' when they have written
'multiple items'.
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(b) Advances in technology have allowed for the miniaturisation of products.

Figure 6 shows a hand held music player.

Figure 6

Give three advantages of miniaturisation.

(3)

f;wduad‘: ..... Lzm RN TR, e AARREN.. _
2 The.. M,amlw e sroly fﬂmt o mech._
-do_ :a&t? /sﬂfalh d.m?' dﬂéyq AN R, fMMé/

(c) Give two disadvantaaes of miniaturisation.

Examiner Comments

This answer only scored 1 out of 3 marks for the first answer -
"less materials needed". The second answer is really a repeat of

the first, and is also very vague, while the third answer doesn't
really make a valid point.
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Question 5 (c)

This question was aimed at miniaturisation in general and could be answered without the
need to refer to the MP3 player in the diagram. However, many good responses did use the
MP3 player as the basis of their answer.

(c) Give two disadvantages of miniaturisation.
(2)

1.8 Setcen.. 1S, . Sl (esuins. /0. 0. T lhalts...

2. budtemn K et o> o e 15 ensier (. feose.. .

, C pre Bmalitr” 5o Acple— (6 GS<
ﬁt&ﬂﬁ@ are T (Total for Question 5 = 12 marks)

ﬁ ResultsPlus

Examiner Comments

This answer scored 2 out of 2 for "smaller screen is harder to
read" (BP 3 in the mark scheme) and "easier to lose" (BP 1).

A
Q ResultsP
Examiner Tip

Candidates often think of something after they have
written down an answer and tend to tack it onto the
end of another answer, where it has no real relevance
(as seen in answer 2). It will be marked and creditied if
valid, but candidates should try to separate things out
so they don't get jumbled in with another answer.

us
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(c) Give two disadvantages of miniaturisation.

1 %dﬂcd‘j‘ % becoue.. Wc&ﬁl; weclee— Quo
s e o
2 cpcodocks aaley_ becpwq Vore. . e»qaqnmoe. .......... «*«Jn\gu ...................

ﬁ ResultsPlus

Examiner Comments

(2)

Unfortunately this candidate has not really given valid answers,
as miniaturisation doesn't necessarily make things weaker or
more expensive.

A

S\ ResultsP

Examiner Tip

us

It is really important for teachers to target points such as portability,
increased precision required to manufacture and fewer workers required
due to the automation which is necessary to produce such small
products economically. These points are general to most miniaturised
products and can be used in answer most questions relating to
miniaturisation.
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Question 6

This question gave candidates a chance to show what they knew about wind power and
it's relevance in changing from finite to renewable power sources. It was generally well

answered by many candidates, many of whom were able to provide more than ten points.
5

.
*6 Renewable sources of energy are an important consideration for sustainable living.

Figure 7 shows a wind farm.

Figure 7

Evaluate the use of wind generated electricity as an alternative to fossil fuelled power

stations.
{(10)
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ﬁ ResultsPlus

Examiner Comments

This candidate has given a good answer with many salient point, but it seems
that they have started writing their answer with a key fact that they have
remembered from lessons, and then moved on randomly from there. It is very
important for candidates to use structure in answering a question like this.

It would be better to discuss the Pros and then the
Cons in order to avoid repetition, and also to make
sure that there are both in the answer.
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*6 Renewable sources of energy are an important consideration for sustainable living.

Figure 7 shows a wind farm.

Figure 7

Evaluate the use of wind generated electricity as an alternative to fossil fuelled power
stations.

(10)
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ﬁ ResultsPlus

Examiner Comments

This candidate has scored 3 out of 10 as they have made three
valid points, but unfortunately they have also repeated some
answers. Also the final two paragraphs score no marks as the
penultimate paragraph basically repeats the question, and the
final paragraph describes how the turbine works, which misses
the point of the question. These are common mistakes.

@ ResultsP
Examiner Tip

Planning, using a list of Pros and Cons, is vital for many
candidates if they are to structure their answers well.

us
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Question 7

Robot technology is a rapidly changing and complex field, and one which in the past was
avoided by many. It is good to see that many candidates are now well versed in the area.
A very wide range of responses were evident amongst the more able candidates, but it was

also pleasing to see a huge reduction in the number of candidates who scoring fewer than
half marks.

i 3

*7 Discuss the effects robot technology has had on manufacturing.
(8)
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Examiner Comments
This answer scored 8 out of 8, as it gave a number of valid

points which were broken down into Advantages followed by
Disadvantages. Very clear and easy to mark.
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*7 Discuss the effects robot technology has had on manufacturing.
(8)
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Examiner Comments Examiner Tip

ﬁ ResultsPlus Q ResultsPlus

A very good answer which has The use of bullet points is perfectly acceptable and so
clearly been planned prior to long as the candidate has at least ONE advantage or

writing. It scored 8 out of 8 marks. ONE disadvantage included in their answer, they may
score full marks.
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Paper Summary

Based on their performance on this paper, candidates should:

® Make sure a justification/reason/example is given for questions which require them.

® Make sure a different justification/reason/example is given for each point as a repeat
justification/reason/example will not be credited twice.

® Avoid repetition in answers by planning before writing.

® Avoid a summary paragraph at the end of an essay style question which does nothing
but repeat the points already made.

® Improve the quality of diagrams used. A good, labelled 2d diagram will generally be
better than a poor 3d sketch.

® Try to avoid writing ‘out of clip’ or going onto extra sheets of paper, as very few
candidates score further marks on the extra sheets. There should be enough space
given on the paper, and often the extra sheets just contain repeat answers, mainly due
to poor planning.
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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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