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Answers and commentaries

This resource is to be used alongside the A-level Design and Technology: Product Design

June 2022 Question paper 1 Technical principles.

4 mark question

Short response

Question 19
Describe two ways that a jig could be used to improve accuracy in manufacture.
[2 x 2 marks]

Mark scheme
AO4 1b (2 x 2 marks)

One mark for a simple statement relating to the use of a jig.
Two marks for a detailed description that clearly explains how accuracy can be improved.

Indicative content

e Ajigimproves accuracy by removing the need for measuring and marking out to take
place each time a cut is made or a hole drilled. This removes the potential for human error
throughout the marking out process.

e Ajig can improve the accuracy of manufacturing a particular joint, by securely holding the
workpiece while also guiding the cutting tool, eg when cutting a mitre joint in timber or
when drilling a hole.

e Ajig can be used to ensure consistency when manufacturing a product, eg guiding a
router around a particular profile ensuring consistency and accuracy where two kitchen
worksurfaces may join.

This list is not exhaustive. Accept any other valid responses.

© 2024 AQA 30f28



A-LEVEL PRODUCT DESIGN - 7552 - PAPER 1 - ANSWERS AND COMMENTARIES

Student responses

Response A

In this response the student provides two detailed responses accessing maximum marks.

In the first point they mention that the work would be clamped and held. They go on to
explain that if this did not happen the work would move and lead to a faulty product.

In the second point they mention that a jig is used to guide a tool to a designated location.
They go on to add clarity to this by identifying the drilling process and linking it to

continued accuracy in manufacture.

4 marks
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Response B
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In this response the student provides two different, appropriate ways in which a jig may
improve accuracy, but in both cases the statements are simple and lack any explanation or

justification. Therefore, the student receives 1 mark for each point made.

2 marks
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6 mark question

Extended response

Question 22

Outline how and why a company would use social media to market their product.
[6 marks]

Mark scheme
AO4 1b

Marks | Description

5-6 The response shows a detailed understanding of how and why social media
marks would be used by a company to market their product. The response may refer to
the area of marketing, the interaction with the consumer and the beneficial
impact on the company.

3-4 The response demonstrates some understanding of how and why social media
marks | would be used by a company to market their product and some awareness of the
methods used or the benefits to the company.

1-2 The response offers a basic understanding of how social media would be used by
marks a company to market their product.

0 marks | No response or nothing worthy of credit.

Indicative content

e Social media can allow a company a worldwide platform on which to market their
product. This in turn can lead to increased sales, exports and the appointment of regional
or national distributors.

e Social media is more cost effective than the traditional costs associated with
advertising or distribution of marketing material. Costs are passed on to the consumer
through internet subscription or data plans.

e Advertising campaigns can be pushed out daily due to the digital nature of the advert
and the relative ease in which a graphical communication can be produced.

e Potential customers can be alerted to a brand via linking techniques such as ‘hashtags’
providing the company with increased coverage and associating them with similar
companies.

e User reviews or recommendations can be instantly shared online through ancillary
platforms such as Trustpilot'. This allows a company to share ‘real life’ consumer reviews,
user videos and endorsements of their product.

e Companies could use product placements in online videos or have their product
endorsed by social media influencers, popular channels or celebrity accounts.

e Companies can use data from ‘cookies’ to target individual marketing campaigns based
on location or historically browsing patterns.

© 2024 AQA 6 of 28



A-LEVEL PRODUCT DESIGN - 7552 - PAPER 1 - ANSWERS AND COMMENTARIES

This list is not exhaustive. Accept any other valid responses.

Student responses

Response A
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In this response the student demonstrates a detailed understanding of the social media
context. They outline several key features such as how the use of algorithms allows
companies to identify individuals within a target market based on their online activities.
They then illustrate the point made by explaining how this occurs on a platform such as
Instagram.

In the second half of the response they move on to explaining more about why a company
may use this marketing method. They identify the activity of reducing costs and go on to
link this to more traditional marketing methods.

Throughout their response they make reference to a range of techniques used by within
social media activities including adverts, photos and videos.

The response covers the three main areas identified in the mark scheme and although it
does not cover all of the points listed within the indicative content, the quality of the
response scores full marks.

6 marks
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Response B
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In this response the student chooses to use bullet points to present their answer. This can be
a useful way of organising a response, but the points made still require the necessary depth,
accuracy and explanation.

The student makes a wide range of relevant points that address both the necessary ‘how’ and
‘why’ requirements of the question They in fact provide more relevant points than the
previous high-level response. The issue is that there is little justification provided.

Many of the points made are simple statements eg more cost effective, but here the student
misses the opportunity to go on and explain factors such as the consumer paying the costs to
go online.

Many of the other points made are simply presented as a list of statements.
Overall, the response lacks sufficient detail and explanation, although it does make a wide
range of relevant points. They provide just enough detail for the student to access the middle

mark band.

3 marks
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7 mark question
Maths skills

Question 6
Figure 3 shows the current dimensions of a school desk.

If all existing components are used, calculate how much closer together Bracket A and
Bracket B would be at a new desk height of 720 mm.

Assume that when fully extended the end of each leg is vertically in line with the bracket on
the underside of the desk.
[7 marks]

Mark scheme
AO4 1c

Figure 3

I |

60°
Bracket A/ / Bracket B /

700

Not drawn to scale
Dimension in mm
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Calculate leg length (x)

Calculate the width
between brackets with
desk at new height (y)

Calculate the Original
Width (z)

Distance ‘Bracket A’ and
‘Bracket B’ are closer by

Distance ‘Bracket A’ and
‘Bracket B’ are closer by
Where no working has
been shown but final
answer is accurate

Note to markers:

) 700
sin 60 = —
X

(rearranged to)

700
sin 60

= 808.29

y2 + 7207 = (their 808.29)2
(rearranged to)
y = V(their 808.29)2 — 720°

=367.33

700
tan 60 = T

(rearranged to)

700
tan 60
=404.14

Original Width — New Width
=404.14 - 367.33

= [36.5, 37] mm

= [36.5, 37] mm

1 mark
(M1)

1 mark
(A1)

1 mark
(M1)

1 mark
(A1)

1 mark
(M1)

1 mark
(A1)

1 mark
(A1)

7 marks

e The order of the calculations may not follow that given in the mark scheme.
e Be aware of rounding taking place throughout the question.
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Student responses

Response A
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In this response the student has achieved full marks, as the final answer given of 36.82mm
is within the acceptable range provided in the marks scheme. The figures provided within
the square brackets means that any answer within that range would be awarded full
marks. The acceptable range enables students to still be rewarded for their answer if they
have perhaps rounded a figure in an earlier calculation, or if they have used the full
calculator figure with no rounding.

In the response the student clearly and logically works through the required stages of the
question.

7 marks
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Response B
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In this response the student has not achieved an accurate final answer. They have
however correctly undertaken one correct calculation at the beginning of their written
response.

Although not the exact method outlined in the mark scheme, the student has used a valid
alternative method to calculate the original width of the table legs.

They were awarded 2 marks for this calculation, 1 method mark and 1 accuracy mark.
Method marks allow students recognition for identifying the correct calculation or
equation needed for a particular part of a question and accuracy marks rewards the
correct answer. It is quite possible to score a method mark without achieving the correct
final answer.

2 marks
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9 mark question

Extended response

Question 4
Explain how rapid prototyping has impacted on traditional manufacture.

[9 marks]

Mark scheme

AO4 1b

Marks Description

7-9 A detailed and thorough understanding of how rapid prototyping has impacted

marks on traditional manufacture. The response clearly identifies the impact that rapid
prototyping has had on manufacture.

4-6 The response demonstrates a good understanding of how rapid prototyping has

marks impacted on traditional manufacture. Some relevant points relating to the
impact on traditional manufacture are provided.

1-3 The response offers a basic understanding of the benefits of rapid prototyping

marks with limited reference to the impact on traditional manufacture.

0 marks | No response or nothing worthy of credit.

Indicative Content

e Rapid prototyping has allowed companies the ability to develop and produce fully
functioning prototypes without a huge financial investment in the manufacture of moulds
or ancillary components.

e It has allowed for the design and manufacture of complex components that would have
been prohibitive to manufacture traditionally.

e Rapid prototyping has removed the need for highly skilled manufacturers and tool makers
as complex designs can be easily achieved without tooling.

e Traditional labour intensive manufacturing processes have been replaced by 3D printing
that can run without supervision for extended periods of time without breaks or loss of
concentration.

e Achange in focus of manufacturers primary ability to work with physical materials to
being competent to work in the field of CAD/CAM.

e Ahuge reduction in the lead time taken to design, produce, develop and test a physical

product.

e The ability of a manufacturer to now perform many different techniques without the need
to subcontract individual component parts out to specialist manufacturers.

e Areduction in the need for large industrial spaces and the investment in materials and
machinery.

© 2024 AQA
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e The ability to create components from an ever-developing catalogue of material
substrates.

e Rapid prototyping can be undertaken using a variety of substrates or materials.
e The move away from manufacturers designing components around stock forms and sizes
of material.

This list is not exhaustive. Accept any other valid responses

Student responses

Response A

© 2024 AQA 16 of 28
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In this response, the student begins by referencing the reduction in time taken for the

development of a product. They explain relevant details about traditional manufacture
processes and then compare these to developments in 3D printing. It is clear that they
have some detailed knowledge about 3D printing, but only reference speed and efficiency.
Had they developed these statements to discuss factors such as the ability to produce
complex products, they may have received more marks in that area.

They then move on to addressing the reduction in machinery needed and how many
processes can now be completed by 3D printing and also links this to a reduction in costs
of machinery and resources.

The student has produced a detailed response and covered many relevant points which
allow them to access the top 7 - 9 mark band. For them to have achieved maximum

marks, they could have added a little more clarification to the points made.

8 marks
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Response B
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In this response, the student starts by identifying 3D printing as a process that has made
the development of models faster and easier. They go on to state that it less expensive
and time consuming that traditional methods and begin to provide some more specific
information such as its ability to be used remotely.

Still focusing on 3D printing, the student explains that designs can be produced that
cannot be formed any other way. They also cover the ability to work collaboratively and
mention costs and the level of detail achieved.

Overall the student does make a range of accurate points and it is clear that they have a
good understanding of the topic. The response falls into the middle mark band, and it is
the lack of explanation and comparison with traditional manufacture specifically that
prevents them from accessing the top mark band.

6 marks
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Response C

In this response the student has made some simple statements about rapid prototyping.
They have made reference to it being easier, faster and cheaper than traditional
manufacture and they have correctly referenced 3D printing as an appropriate rapid
prototyping technique.

They have attempted to add some greater explanation by referring to ‘weeks or months to
build’ and stating that traditional manufacture is ‘more costly’, but the response lacks
breadth and sufficient detail.

3 marks
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12 mark question

Extended analysis and evaluate

Question 17
Figure 8 and Figure 9 show two novelty moneyboxes, each with a slot for coins located at the
top.

Figure 8 Figure 9

Injection moulded,
polymethylmethacrylate (PMMA)
moneybox

Blow moulded, low density
polyethylene (LDPE) moneybox

Analyse and evaluate the suitability of the materials and manufacturing methods used for
each of the moneyboxes shown.

[12 marks]
Mark scheme
AO3 2a
AO32b
Marks | Description
9-12 The response shows a detailed analysis and evaluation of the suitability of the

marks chosen material and manufacturing process of both moneyboxes. The response
clearly evaluates how the properties of the material and the way in which they are
manufactured affect the suitability of choice for the manufacture of the
moneybox and its suitability in use. Not all elements of each moneybox are
required to be covered in equal detail to access this band.

5-8 The response shows good evaluation and analysis of the suitability of the chosen
marks material and manufacturing process of both moneyboxes.

1-4 Basic evaluation of the suitability of the chosen material and manufacturing
marks process of each of the moneyboxes, but tends to be descriptive rather than
evaluative.

0 marks | No response or nothing worthy of credit.
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Indicative content

Low density polyethylene (LDPE):

a tough material that will withstand the impact from coins being dropped into the
moneybox

a thermoplastic that can be easily pigmented in order to create the vivid red colour of the
moneybox

although available in translucent colours, the optical clarity of LDPE is not as good as
PMMA

LDPE can successfully have screen printed decals applied such as the eyes on the
moneybox.

Blow moulding:

creates a one-piece hollow shape that would be suitable for the moneybox

can produce an inconsistent wall thickness which may result in the moneybox breaking if
dropped

blow moulded products can be post processed in order to create the coin slot or the
money bung

the design of the moneybox is simple with no intricate features and therefore appropriate
for manufacture by blow moulding

is an ideal redistribution process for use with thermoplastics making it appropriate for
moulding the LDPE moneybox.

Polymethylmethacrylate (PMMA) acrylic:

excellent optical properties that allow you to easily see the coins contained inside

a rigid material that maintains the shape of the moneybox

can be joined using solvent adhesives or friction welded

prone to scratching from the coins which will reduce the aesthetics over a period of time
a brittle material that may shatter or crack if dropped especially when holding a large
volume of coins

PMMA can successfully have screen printed decals applied such as the eyes on the
moneybox.

Injection moulding:

can successfully create the shape and details found on the moneybox

provides consistently accurate mouldings which are vital due to the small cross section of
material found on the seam of the two halves of the pig and the aperture for the money
bung

is the most suitable manufacture method for high volume output, appropriate due to the
market of the moneybox

is an ideal redistribution process for use with thermoplastics making it appropriate for
moulding the PMMA moneybox

snap together fixings can be incorporated into the moulding to assist with the assembly of
the moneybox.
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This list is not exhaustive. Accept any other valid responses.
Student responses

Response A
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This student begins their response by discussing the manufacturing techniques for the
moneyboxes. They provide detailed knowledge and understanding but also link the point
made directly to the moneybox context eg “Create products which are naturally hollow
and don't require additional processes to create the cavity for the coins”. They go on to
show good knowledge about the tooling needed for each of the processes and explain
several possible methods of manufacture. The response misses the opportunity here to
highlight the considerations relating to joining the two injection moulding halves, the
weakness that this feature may produce, or the fact that it is feasible due to the accuracy
of injection moulding.

All of the points made with reference to blow moulding and injection moulding are
relevant and accurate, communicated using appropriate technical terminology such as
‘injection moulding die’, and illustrate detailed analysis and evaluation.

The student then moves on to addressing the suitability of each material for the
moneybox context. They make a wide range of relevant points that are once again clearly
linked to the moneybox context.

The volume of statements referring to each material are not balanced. This is often not
necessary when answering a question with a level of response mark scheme.

In the final paragraph the student refers to the property of PMMA. Here they accurately
refer to the transparent property and link it to the context, but they then go on to show

some inaccuracy in their description of PMMA being a tough material.

Overall the quality of the response is excellent with the exception of some inaccurate
properties of PMMA and as such scores towards the very top of the 9 - 12 mark band.

11 marks
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Response B
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Injection moulded,
polymethylmethacrylate (PMMA)
moneybox

Blow moulded, low density
polyethylene (LDPE) moneybox

Analyse and evaluate the suitability of the materials and manufacturing methods
used for each of the monayboxes shown.
[12 marks] |
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In this response the student begins by focusing on the manufacturing methods. There is
some unnecessary repetition of the material provided in the question, but they do make
some relevant points relating to the one-piece blow moulding and proceed to compare it
to the two-piece injection moulding, correctly identifying that there would be a visible
seam. The information provided is accurate and shows a good level of understanding, but
many other relevant points are not referenced or understood.

The student then moves on to discuss the moneybox materials and it is clear that they
have a greater depth of knowledge of the materials than the manufacturing processes.

Many of the points that they make are wholly relevant and linked to the context such as
the ability to pigment LDPE and the point that PMMA is more brittle and less tough than
LDPE. However, they also make reference to points such as ‘chemical resistance’ which,
although a property of LDPE, is not relevant when discussing the moneyboxes.

When the whole response is considered, it achieves 7 marks, which places it in the middle
5 - 8 mark band.

7 marks
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Response C
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The student lays out their response by covering each moneybox in turn. They make some
very general points relating to strength and aesthetics, but none of the points made are
explicitly justified or linked to the moneybox context. The correctly state that the LDPE pig
is coloured and the PMMA pig is clear, but fail to use technical terminology such as opaque
or transparent, and do not evaluate why these aesthetics features may be important for
the moneyboxes shown.

In both paragraphs they make some reference to the speed of manufacture but neither of
these are explained. When referring to injection moulding in the second paragraph they

do show some understanding by stating that it ‘allows for more detail’, but again this is a
very basic statement.

When the whole response is considered, the student achieves 2 marks.
It is worth highlighting that the first three lines of each paragraph simply repeat the
material given in the question and students should be informed that these introductions

are unnecessary.

2 marks
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