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OCR Level 1/2 Cambridge Nationals in Engineering Design Unit R105 Exemplar Candidate Work

Introduction

These exemplar answers have been chosen from the
summer 2019 examination series.

OCR is open to a wide variety of approaches and all
answers are considered on their merits. These exemplars,
therefore, should not be seen as the only way to answer
questions but they do illustrate how the mark scheme has
been applied.

Please always refer to the specification https.//www.
ocrorg.uk/Images/150704-specification.pdf for full
details of the assessment for this qualification. These
exemplar answers should also be read in conjunction
with the sample assessment materials and the June 2019
Examiners'report or Report to Centres available from
Interchange https:/interchange.ocr.org.uk/.

The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2020. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this and are able to set up teachers with specific logins —
see the following link for further information http.//www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).

It is important to note that approaches to question
setting and marking will remain consistent. At the same
time OCR reviews all its qualifications annually and may
make small adjustments to improve the performance of
its assessments. We will let you know of any substantive
changes.
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Question 1(a)
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Exemplar 1 4 marks
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[4]
Examiner commentary

Candidates made a good attempt at this question with many being able to correctly match the product purpose to the
corresponding product feature. This candidate has got all four correct and given the full 4 marks.

Question 1(b)

Exemplar 1 1T mark

Examiner commentary

This candidate has scored 1 mark for this question. While researching on the internet is a valid response, review of existing products
is only repetition of the question. Optimising functionality does not constitute gathering information so scores no mark either.
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Exemplar 2 3 marks
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Examiner commentary

This candidate was given 3 marks for their responses. All three points are valid information that could be gathered to define the
purpose of a product. Each point is separate and distinct from the others (i.e. no repetition).

Exemplar 3 1 mark
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Examiner commentary

This candidate was given 1 mark for their response. Only one response is relevant; how the product works. Both ergonomics and life
span of the product are relevant at later stages of the design cycle so score no marks.
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Question 1(c)

. [3]

Exemplar 1 3 marks
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Examiner commentary

This candidate has clearly linked their response to the purpose of the product. They have identified fitness for purpose in terms of

features to include and features not to include. This has been related to not wasting time and resources. The candidate therefore has
three valid points scoring full marks for their response.

Exemplar 2 3 marks

RIS ﬁ\oéx %ea Ynow.... ﬁmﬁw& L.
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Examiner commentary

In this response, fitness for purpose of the product has been related to product success and profit and to protecting money, time
and materials in its manufacture. The candidate has made several valid points and so was given full marks for their response.
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Exemplar 3 1T mark
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Examiner commentary

In this response the candidate has largely repeated the question making only one valid point: ensuring the product has the correct
features. Only 1 mark was given for this response.

Exemplar 4 2 marks
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Examiner commentary

This candidate has clearly identified that not fully defining the purpose of the product could lead to wastage of money, time and
materials which are all valid points. They were given 2 marks. Error proofing, while relevant occurs in a later stage of the design cycle
50 secures no marks.
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Question 2(a)(i)

Exemplar 1 2 marks

e Ught wesght. modtaad... 0. dagunt lumid th........

Examiner commentary

By specifying the use of lightweight materials for the travel case with a sensible reason (luggage weight restrictions) this candidate
scored full marks for their response.

Exemplar 2 2 marks

\\%ﬁf*‘““l”"'*sm"w\%ﬂﬂjfmmﬂmsw

Examiner commentary

This candidate clearly relates the use of lighter materials for the travel case, linking this to weight restrictions. This response was given
full marks.
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Exemplar 3 2 marks
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Examiner commentary

This response relates the use of lightweight materials for the travel case to making it more portable. Both are valid points so securing
full marks.

Question 2(a)(ii)

Exemplar 1 0 marks

o dro\le  geraac. CoOnpantnant 2]

Examiner commentary

This candidate has identified that the case needs to be ‘small’ without quantifying what this means. They have attempted to relate
this to it fitting into the travel compartment. This response was given 1 mark due to its unclear quantification of size against other
criteria.

Exemplar 2 0 marks

OB . eI cYe o3 (T e Yu N T & S
SUZ8 dapm’\dnna Lnthe.. tor%fd 2]

ueh ence

Examiner commentary

This response scored no marks. It is too vague, and does not quantify any specific details ion size, storage or manoeuvrability of the
travel case.
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Exemplar 3 2 marks

&t:vrm;sg:,be AN

Examiner commentary

In this response size of the travel case has clearly been related to how easy it is to carry and its portability. It is further related to its
ability to store luggage. As there are at least to valid points made this response was given full marks.

Question 2(a)(iii)

Exemplar 1 2 marks

Examiner commentary

This candidate was given full marks for their response. The use of a comfortable handle making the travel case easier to move are
both valid points relating to ergonomics.

Exemplar 2 2 marks

mﬂaﬁo\ . %Mfe oondls o
e pnore @@Mforhxbu

w [2]

Examiner commentary

By specifying that the shape of the travel case handle makes it more comfortable are both valid points. This candidate was therefore
given full marks for this response.
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Exemplar 3 2 marks
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Examiner commentary

Two valid points are made by this candidate: grip and adjustable height of the handle. They therefore secure full marks for this
response.

Exemplar 4 0 marks

Bﬁ mé,f,./z, N7 F?M_ﬂ///pw L L
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Examiner commentary

This candidate unfortunately secured no marks for their response as it relates to aesthetics and not ergonomics of the travel case.

Question 2(b)

Exemplar 1 1T mark

W?CG“JO‘Ck%@{bALCV[O“}}" [

Examiner commentary

A valid response if made relating to aesthetics: colour. The candidate scores 1 mark for this response.

Exemplar 2 0 marks

C’%’;@ a. W-b’fpuﬁ* sl 53’ A Seds out faw, | Oel Jmvel 1y
sers.

Examiner commentary

This response is too vague to secure any marks. [t must relate to a specific point on aesthetics.
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Exemplar 3 0 marks
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Examiner commentary

This response makes no points relevant to the aesthetics of the product and so is given no marks.

Exemplar 4 1T mark

Examiner commentary

This candidate specifies adding a pattern to the travel case which is clearly related to aesthetics. They were given full marks.

Question 2(c)

Exemplar 1 3 marks
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Examiner commentary

This candidate makes three valid points relating to the working environment of the case: rough treatment therefore sturdy material,
a strong material needed to protect the inside contents, wheels for the suitcase to be moved during use. They were given full marks
for their response.
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Exemplar 2 3 marks
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Examiner commentary

This candidate makes three valid points in relation to the working environment; addition of wheels for easily moving, retractable
handle and handle on the side when needed for carrying. They were therefore given full marks for this response.

Exemplar 3 3 marks

< dkonesds. . ba M. Ciacabls  plasbic. Sa. d:hkwt
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Examiner commentary

The first two points are valid in relation to the environment; the sue of durable plastic and strong wheels. The candidate was given
benefit of doubt for their third response; the handles being discrete so that they can be retracted to not be broken. Full marks were
therefore given.

Exemplar 4 1 mark

dh {DW ‘uh 29[S
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Examiner commentary

This response lacks detail and only makes one valid point; the use of wheels to make the case easier to move. The candidate was
given 1 mark.
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Question 3(a)

[2]

Exemplar 1 2 marks

s

| 8ymbot1 |

Symbol 2

Examiner commentary

This response was given 2 marks as there is sufficient detail in the drawing of the symbols. The CE mark letters are both correctly
curved, while the age restriction symbol should have a crossed line through it. It does show sufficient detail though to be credited.

15 © OCR 2020




Unit R105 Exemplar Candidate Work

OCR Level 1/2 Cambridge Nationals in Engineering Design
0 marks

Exemplar 2

~Symbol 1

Symbol 2

Examiner commentary

This response secured no marks. The first symbol appears to be an overlay of the BS kitemark and flammable symbol while the letters
CE should be curved in the second symbol.

Exemplar 3 1 mark

Examiner commentary

While the highly flammable symbol in this response could include more detall, it is generally of the correct shape. The response was

therefore given 1 mark.
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Exemplar 4 0 marks

ﬁfca{z/. m@ﬁchtﬁh LO%Q

3

Symbol 1|

iy Flarmcle

' Symbol 2

Examiner commentary

This response received no marks as the age restriction symbol contains no detail, and the highly flammable symbol is the wrong
shape.

Exemplar 5 1 mark

Symbol 1

Examiner commentary

This response secures 1 mark as the highly flammable symbol is of the correct shape and clearly depicts a fire.
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Question 3(b)

Exemplar 1 1T mark

Examiner commentary

This response secures 1 mark, as the candidate has repeated the same point in both responses; the safety of the product so that
users do not get hurt.

Exemplar 2 2 marks

1 %w@vwd@nﬂrmjmm&/wﬂd
comlern,inpack..on pmhete... sols............

s people . can ke Ligod otk

Examiner commentary

In this response the candidate makes two separate and valid points; the potential impact on future sails and so that the company
does not get prosecuted. This candidate therefore secured full marks.
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Exemplar 3 2 marks
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Examiner commentary

Two distinct and valid points are made in this response: product safety and meeting legislative requirements. Full marks were
therefore given to this candidate.

Exemplar 4 2 marks

1 $o%e3mamq&8mc\

2 Sc*keﬂaonp*«@m:ﬁu@i@

mmf)mmr& Creeeme e raEanr e b h e E e LY et bt bt ek e enrnnn rrenenannen
[2]

Examiner commentary

This candidate provides two clear and valid reasons; company reputation and meeting legal obligations. Full marks were therefore
given.
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Question 3(c)

Unit R105 Exemplar Candidate Work

Exemplar 1 4 marks
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Examiner commentary

While only a short answer, this candidate has provided facts and details in their response. They have clearly identified the differences

between market pull and technological push with examples in the response to support this. The candidate was given 4 marks
(Level 2).

20
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Exemplar 2 1T mark
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Examiner commentary

This response only provides one correct definition of technological push. There is no mention of demand, and no further
quantification with examples in the response. The candidate therefore only secured 1 mark.

Exemplar 3 2 marks

Examiner commentary

This candidate provides only a basic overview of market pull and technological push. It does not convincingly discuss the differences
between each, and does not use specific examples to exemplify this. It was given 2 marks.
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Exemplar 4 4 marks
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Examiner commentary

The candidate provides clear definitions of market pull and technological push, quantifying the differences between these. It was
given 4 marks. Had each been explored in greater depth with specific product examples then the candidate could have secured
extra marks.

Exemplar 5 5 marks
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Examiner commentary

This candidate provides good definitions of market pull and technological push, with clear descriptions of the differences. They have
attempted to relate this to products thereby securing 5 marks for their response.
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Question 4(a)

[4]

Exemplar 1 3 marks
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“10 | British.Standards

Examiner commentary

This candidate scored 3 marks for their response, as ‘target audience’ would not form part of a design specification, it would be
considered earlier in the design process.
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Exemplar 2 3 marks

1 | Aesthetics

2 | Ergonomics
* (ot
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5 &,
ROk 0US

6 | Product safety
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Examiner commentary

This candidate has made three pointes securing 3 marks for their responses. Cost is not part of the design specification, and so is not
credited.
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Question 4(b)

Exemplar 1 1 mark
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Examiner commentary

This candidate makes one valid point why designers must define a design specification; so that manufacturers understand the
product they are making. This is given 1 mark.

Exemplar 2 3 marks

A destper sk o B85 bo ensuce Mk He
LOesian neks | fhe | cllterie te | copany uands
0k bo B gt g grdvet dreg

o ABS. dongkian,  WMIUE alto bedg Snge T,

Examiner commentary

This candidate makes three valid points thereby securing 3 marks for their response. These are; meets the needs of the criteria set
out by the company, serves its function and is safe to use.

Exemplar 3 2 marks

By, rguscomcinds.dnd el bs. e ooty .

Examiner commentary

In this response, the candidate clarifies that the item will fit the needs of the customer and the client, also that the manufacturing
method is appropriate. It therefore has two valid points scoring 2 marks.
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Question 4(c)

Exemplar 1 3 marks

Examiner commentary

The candidate states three clear and valid points relating to Life Cycle Analysis; raw materials, transport and manufacture. Full marks

are therefore given.

Exemplar 2 3 marks

TS
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Examiner commentary

This candidate goes beyond just stating areas that would be considered as part of Life Cycle Analysis extending these with
descriptions. These further descriptions did not gain the candidates any further marks as full marks were given for identifying the

basic area alone.
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Exemplar 3 2 marks
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Examiner commentary

While this candidate has provided three responses, there is too much similarity between design for assembly and disassembly for
two separate marks. This response was given a total of 2 marks; design for assembly/disassembly and end of life.

Exemplar 4 1T mark
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Examiner commentary

This response only scored 1 mark for identifying maintenance as part of Life Cycle Analysis (LCA). Both product safety and durability
are not part of LCA and so secure no marks.
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Question 5(a)(i)

Exemplar 1 1T mark

Ldﬁﬂtkf&@h@xﬁﬁ

Examiner commentary

This candidate provides the correct response; identify phase. This is given 1 mark.

Question 5(a)(ii)

Exemplar 1 0 marks
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Examiner commentary

This candidate has provided a confused response in which they have tried to make the link between stages of the cycles rather than
stated specific reasoning for process planning. As this does not answer the question, no marks are given.
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Exemplar 2 1T mark
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Examiner commentary

The first point made by this candidate is too vague to be given credit. The second point, however, is valid as it makes the link to
investing money and not causing wastage. This was given 1 mark in total.

Exemplar 3 1 mark
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Examiner commentary

This response was given 1 mark for the detail of choosing the right manufacturing method to be used. The second point in the
response is not correct, securing no marks.

Exemplar 4 2 marks
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Examiner commentary

This candidate makes two valid responses and so is warded 2 marks. The first response relates to manufacturing, and the
manufacturer ensuring they have the right machines. The second point relates to determining the time required to manufacture the
product. Both are therefore valid points.
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Question 5(b)(i)

Exemplar 1 1 mark

Examiner commentary

This candidate clearly relates ‘situation’to where the product will be used. This is given 1 mark. Had they expanded their response to
say by whom they could have secured the further mark.

Exemplar 2 0 marks
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Examiner commentary

This response does not relate to the ‘situation’as it does not refer to where and by whom the product will be used. It secures no
marks.

Exemplar 3 2 marks
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Examiner commentary

This response clearly identifies the usage of the product, and its target audience as being related to ‘situation’ It scores the full 2
marks.
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Question 5(b)(ii)

Exemplar 1 1T mark

- [2]

Examiner commentary

This candidate is given 1 mark for recognition of background to the problem (i.e. place and meaning). There are, however, not two
separate points here to secure the full 2 marks.

Exemplar 2 1T mark
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Examiner commentary

This response demonstrates that the candidate understands the meaning of the term ‘context’ It was given 1 mark. Had the
candidate expanded their response the full 2 marks could have been given.
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Question 5(c)

Exemplar 1 3 marks
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Examiner commentary

This candidate makes several valid points relating to inspirational and iconic products. These are; products that have already been
successful, and application of these to own products. Inspiration is quantified with a specific example (hybrid car design). The

response is therefore given full marks.

Exemplar 2 3 marks

%WW

Examiner commentary

The candidate has defined what is an iconic product using an example, spoke about using the design and knowledge of what has
been successful and making improvements on their own product based on previous experience. They have made more than three

valid points, securing the full 3 marks for this response.
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Exemplar 3 1T mark
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Examiner commentary

This candidate has only identified a limit valid point; using the design and taking items of the design to attract potential customers
to buy. This response was given 1 mark overall.

Exemplar 4 1 mark
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Examiner commentary

This response is given 1 mark for suggesting looking at what went well with an iconic product and making improvements.
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Question 6(a)
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Exemplar 1 2 marks
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Examiner commentary

This response has two valid point and was given 2 marks. Being easy to clean out will help with maintenance as the product can be
kept in serviceable condition, while detachable parts allow for users to maintain these parts i.e. should a blockage occur this could

be removed.
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3 marks
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Examiner commentary

This candidate has made three valid point, thereby securing the full 3 marks for their response. These are; easy to repair, standard

tools can be used for disassembly, and easily replaceable parts. While all three answers are closely linked there is sufficient difference
between them for 3 marks to be given.

Exemplar 3 3 marks
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Examiner commentary

In this response, three valid points are made securing the full 3 marks. The points made are; made using screws (so can be
disassembled easily using standard tools), can be easily cleaned and easy to disassemble and replace parts.

While technical terminology has not been used in the reponse, all three points are valid and distinct.
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Exemplar 4 3 marks
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Examiner commentary

This candidate has made three distinct and valid points relating to maintenance and so is given the full 3 marks. The points they
make are; easy access to filter, use of standard components allowing easy replacement and detachable components.

Exemplar 5 1T mark
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Examiner commentary

While this candidate has made three separate points, they are effectively a repetition that the parts can be taken off the vacuum
cleaner to maintain them. This response was therefore only given 1 mark in total, due to this repetition.
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Question 6(b)

Exemplar 1 0 marks
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Examiner commentary

The response provided by this candidate does not relate to maintenance and helping the product be sustainable. The candidate has
incorrectly interpreted the question as how to make a product sustainable, with no mention of maintenance. The response therefore
secures no marks.

Exemplar 2 2 marks
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Examiner commentary

Marks were given for this response for the link to increasing the life span of the product and for it being easy to maintain meaning it
can be repaired if broken and so not thrown away. The response was given 2 marks in total.
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Exemplar 3 3 marks
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Examiner commentary

This response is given the full 3 marks available. The candidate has identified that with maintenance the product can last longer
leading to consumers purchasing less products therefore less materials used and wasted.

Question 6(c)(i)

Exemplar 1 0 marks
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Examiner commentary

While this candidate has named a process, it is not a new process so is given no marks.

Exemplar 2 1 mark
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Examiner commentary

Robotic production is classed as a new process, and so this candidate scores 1 mark for this response.
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Question 6(c)(ii)
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Exemplar 1 3 marks
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Examiner commentary

This candidate has made three valid points linking advantages to robotic production of products, and so is given the full 3 marks.

Exemplar 2 3 marks
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Examiner commentary

In this response the candidate has made three clear distinct advantages to automation, thereby securing the full 3 marks available
for this question.
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Exemplar 3 0 marks
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Examiner commentary

In their previous response to (c)(i) this candidate incorrectly identified ‘constant production’as an example of a new production
process. Nevertheless, (c)(ii) is marked independently of this.

In the response to (c)(ii) while the candidate has made three separate points, these have not been quantified. Cheap to produce, low
labour amount and quick to make all need to be quantified to secure marks (e.g. low labour amount relates to low wage costs). The
response overall therefore secures no marks.
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