Yoo,
o
o

%
4

o
e

s

log |
ducation)

3.1 Technical Principles (Paper 1)

zigzageducation.co.u

Publish your own work... Write to a brief..
Register at publishmenow.co.uk

[*’\:’ﬁ Follow us on Twitter @ZigZag DT

Photocopiable/digital resources may only be copied by the purchasing institution on a single site and for their own use



Contents

Product Support from ZigZag EOUCATION ..o oo oomomonnomomonscsnsonsensessnsensesonsonsessesns snasssesensesaessnsansensestnssnssnsnsonasnsessnsonae it
Terms and COntiTIONS OF USE i onsnissonstnes sonsonssnessnsonss aensenssssnsns onssntssessssonsnsgsssnsssinssnss s snssssssnsns i
T Ay s T OUCHION o rvaisincsnvnsiaevnssnissenesasanuasunsinvsnuaesnssnusnunssnsnnsnsuns vaun b sunsansasuns by sabnesnysssnsyns snssnsastassaunabnsunsansrsvnesns i
T~ ON TODIC TBSES covacrocromscrocsncrcracincrorsoracuoraanscsornssorsesnesoraannerotasnscrorsonsonncsonsnsacsos ossesaesncsonsensesorsanacsossonsonseransonsesncaon 2
Topic Test 1: Materials and Thelr AR Al oo creeen s crttessastserercntnanearrtsarenoranensorserescnnen 2
Topic Test 2: Parformance Characteristics Of Materials .. et rer e st e catran s e st sts s nabanenssssa e e nanan 7
Topic Test 3: Enhancement of Materinls s v s s e beessea e e e s b e neasessseaenbeanasnaensararars 12
Topic Test 4: Paper, Polymer and Metal Process8s i ccieriniairrccicrassireae s cratsaesse e s s raeeaaeseaeaescranessnssnerenesorens 17
Topic Test 5: Wood Processes, AGRESIVES B8N0 JIZS. .o iiin oo roonmmescrtsereronsnmrasscscrenonsnsnrssesenons 23
TORICTEST 6. TIE LS OF FINSIES ..t iviiaviestreriininis s etensacs s cantnvas e craseninuasasss e cntnsnansasssesesbeenassaeersserbrenvnassassres cnvns 28
Topic Test 7: Modern industrial and Commercial PracliCe v vivsveri s s e st va s e s s sasascae s e s evan 33
Topic Test &: Digital Design ant ManUlariure et e e et r e e eesbae s e st ee s e s ae s e s e stateaeeesbea e et annas 38
Topic Test S: Design Requirements and Health and Safely ..o oociirensnsrercnnressnsscrencrcnes 42
ToRIC Test L0 It ECIUAE PrOPETIY (it it G crent s ettt s s e e nantat s e s e enananabasbes s nennstaases s enenvnanasasseseronon 47
Topic Test 11: Manufacture, Maintenance, Repair, Bisposal, FeasiBUHY ..o v 51
Topic Test 12: Enterprise, Marketing, Design CoOmmMUNICALION (oo csersnsses e cscsesssssaeneacresessssseaeacacaens 57
RO -0 TODIC TREES coorucreirirocsoicusoroirocsoracrorsorsorocnsisoroenscronsonaerscssnasonotsansonsesanssnssnacsstsseonsassousonsssorsonassonsonsonacassonsen 63
Topic Test 1: Materials and Thelr ApPICALIONS et rrtn e nba e e er e ren e ns e crees 63
Topic Test 2: Performance Characteristics OF Materials et r e saa s s s rvee e enaa e e ranans 65
Topic Test 3: Enhancement OF Materials v e e s e e e e n e s re e e st e e s e s beae e s s rateaenestneaesrbnnas 67
Topic Test 4: Paper, Polymer antd M etal ProtesS8S i inrircroercniiacrtrcrerensrsrssrestrcrenonssesercrereransasassescsenen 69
Topic Test 5: Wood Processes, AUNeSIVES G0 IS i iriritrtre s ceerinntscrereserenirassasesereeensnsssssesareeensnsssssesarenenen 71
TopIC Test 61 THa USE OF FIniShea (ot ceit s ear e e e etas e s sttt re st e s e e s asanenenasta s e rssananaansasersnaeansnssassersnsnen 73
Topic Test 7: Modern industrial and Commercial PracliCe v virnseis e e e vnaan v e e s arnsnsareaeaeneean 75
Topic Test 8: Digital Design and ManUfatiUre e seescssiae s cacaceassie e s beeaesasea e s stb e e s assbaeaeataaneaasssssaeaessrens 77
Topic Test 9: Design Requirements and Health and Safety .. oo i ot e nne s e svassascr e onnes 78
T ODIC Test 20 Nl Bl U] PrODRIIY ittt ettt r vt te s e e e s ana s sas e rssteenanssea s sasaeensnassasessnnteasnsnsnsasnrsnans 20
Topic Test 11: Manufacture, Maintenance, Repair, Disposal, Feasibility ..o a2
Topic Test 12: Enterprise, Marketing, Design CommuniCalion oo oo cronineiconsninmrecacsersnsosseneacronen 84
B BT BCRBINIE s avocnscroisorsironssnsonseroironscnanssnsonstrotstnonnaesonsonsssonsnsonsesossonstsassousonstsodsseotsaesonsonsssotsseatnsesossonstsassousonotronsenoesanss &7
Topic Test 1: Materials and Their A D CalionS ettt r e ne e s et renanssansaesrsnteensasnsasssnnnen &7
Topic Test 2: Performance Characleristics OF Materials s s e r e stre s b e s e sa e e as 89
Topic Test 3: Enhancement of Materials e ees e e et sbs e s e s e s e e s baaeaea e e eans 91
Topic Test 4: Paper, Polymer and Metal ProOCeSSES oo iii oot rcrononissercrtsereronssarasscscrenenssasaercsesencns 93
Topic Test 5: Wood Processes, AONEsIVES AN JIBS. it vniasasorcnte e nvnss s reraeensnstnesesenbnessnsssssaseranans 95
T ODIC TEst B The USE OF Firi IS ot e e e e e st e e e e e s b ee e e s s ea e srbsaeeneasss e e e arbee s e aseaeesaratenenassnsasarunnns g7
Topic Test 7: Modern industrial and Commiercial PractiCe v scrsise e csiirse e e e e siae e e e e e s ssasaaeaeacsenan 99
Topic Test &: Digital Design ant ManUTBrEUIE . oo o ccrircaena et ronessnsesererorcrceenssserescronsronenssrercrnos 101
Topic Test 8: Design Reqguirements and Health and Safaty .. o e inieis s e encssses conneanvnsessssrnee 103
Topic Test L0 INEel T Al PrO eI Y et te s ai e st ea s st as s st e aensta s e ertsanenasnsnesrsnasansnsuassrann 105
Topic Test 11: Manufacture, Maintenance, Repair, Disposal, Feasibility..c oo oo oo 107
Topic Test 12: Enterprise, Marketing, Design COmMMUITCEIION (oo ocmireremesrortreeomncrtrommeeonsosrernn 109



Teacher’s Introduction

This resource consists of 12 topic tests covering AQA A Level Product Design: 3.1 Technical Principles {Paper 1).
These topic tests are designed to test the students’ knowledge and enable the teacher to identify the students’
strengths and weaknesses in certain areas. Each test covers a range of question types, and there is a wide variety of
stimulus material. The main aim of these tests is to cover the broad content of the specification. The tests have
the additional benefit of testing student knowledge using exam-style questions and mark schemaes, helping with
exam preparation. Mark schemes for each topic test can be found at the hack of this resource.

Test | Specification Points Marks
1 3.1.1 Materials and their applications 54
P 3.1.2 Performance characteristics of materials &0
3 3.1.3 Enhancement of materials 54
4 3.1.4 Forming, redistribution and addition processes 59
5 3.14 The use of finishes 58
6 3.1.5 Modern industrial and commercial practice 60
3.1 Tecfmical 7 3.1.6 Digital design and manufacture 58
principles
8 3.1.7 The requirements for product design and development 60
9 3.1.8-3.1.9 Health and safety 65
10 3.1.10 Protecting designs and intellectual property 52
3.1.11 Design for manufacturing, maintenance, repair and disposal
1 3.1.12 Feasibility studies o0
12 3.1.13 Enterprise and marketing in the developmeant of products 59
3.1.14 Design communication

When to Use This Resource: This resource can be used at the end of a particular topic ares, or at the end of the
whole unit in order to enable consolidation of knowiedge, The students can also use the tests towards the end of
the course, to assess knowledge either before or after revision.

How to Use This Resource: The tests can be completed individually in class, or set as homework tasks. The tests
can be quickly marked by the student or the teacher, at home or in the classroom, as student-friendly answers are
provided. Thase structured tests provide an opportunity to marik and score students in order to monitor
progress. The tests are provided in a write-on format, Each test is worth between 52 and 85 marks and takes
about 50~85 minutes.

The Benefits to the Student: Students can be confident they have been tested on every key aspect of the
specification. After completing a test, they will know which areas they are strong in, and which require further
waork, and can set their own goals for future learning. The answer sections also provide students with an
indication of what a good answer entails. In order to support lower-ability students while pushing the more abile,
each test has a range of different question styles from multiple-choice to longer-answer guestions.
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Topic Test 1: Materials and Their Applications

1. The ability to decide on a suitable material is an essential skillas a designer.§
Give three reasons why you think this is. :

DR T L L T T S P <21

2. Plastic ed material. What physical property makes it this x\

PR DR R R R R L R R L L L L L R LT T ]

3. i} Copperisused more than any other metals when it comes o electronig
What properties makes it ideal for this application? !
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i} Suggest another suitable material for electronic wiring.

e three ciasses. COPYRIGHT
PROTECTED

5. Spruceis a softwood. Explain two properties of spruce.
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6. Packaging is a rapidly developing industry in terms of material use. Conside§

e LT 1LY TR

COPYRIGHT
PROTECTED

Give thres e um is used.
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8. Professional kitchens are required to meet certain standards. Stainless ste

i} What size stock form would this material be bought in?

it} Discuss the benefits of using stainless steel for this application.

BMmea e a e s e s o uoNnunune s s Enru o NN AN Er e N NN AuOE a2 ErE NI O NONOY AN ENENEIONNEONAEIEAEr e ONANDUN e ENE O KON E s Sl

BMmea e a e s e s o uoNnunune s s Enru o NN AN Er e N NN AuOE a2 ErE NI O NONOY AN ENENEIONNEONAEIEAEr e ONANDUN e ENE O KON E s Sl
B M mea e e e s o N o N nunEae s er e nE N o NN AN Er e N NN AuOE a2 ErE NI 0N O N OS AN ENE NI ONONONAIEAEd e ONA D ENer e EE T KON YN AL

v} Describe what mechanical properties male stainless steel suitable for ‘t‘
to form this material.

COPYRIGHT
PROTECTED
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9. The foliowing table is a list of both mechanical and physical properties. Tic
property types. :

Compressive strength

Banding strength

Torsional strength

Plasticity

Ductii’

Malleability

10, Complete the following descriptions for the material property tests.

The tensile strength is tested by...

COPYRIGHT
PROTECTED
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11. Look at the images of the outdoor benches below.

Which do you think b

factors aesthetics, manufacture, mechanical properties.:
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12. Below is some raw data that was collected during some user interviews thaﬁ
research report. :

Author
Doctor
IT technician
Receptionist

B P ING |

i} Provide a clear visual representation of this data.
il  What alternative suitable method could have bee
i} Justify why you have chosen to communicate ‘

COPYRIGHT
PROTECTED

A Level AQA Product Design Topic Tests: Paper 1 Page 86 of 110




Preview of Questions Ends Here

This is a limited inspection copy. Sample of questions ends here to avoid students previewing
questions before they are set. See contents page for details of the rest of the resource.



Topic Test 2: Performance Characteristics of Mﬁi‘erim;,,;,

1. Wood, timber, or wood pulp.

2. Cartridge paper is used when sketching with pencil or hand rendering {1} becas

rough texture. (1)

L3

Answers may include:

¢  Thermoplastic elastomer has a high elasticity {1) ideal to be used under ol
¢  Thermoplastic elastomer has a friction texture {1} whig

Allow any other valid points.
4. Asmart material reacts to

Allow 1 magk £

Allow T mark for correct benefit, a further 1 mark for explanation.

13 and in response has a suitable ¢

t benefit, give a further 1 mark for valid expl

e Can be folded in a back pocket (1) improving the product functionality. (1)

Allow any other valid points,

5. Allow 1 mark for each correct match.

Sheet Construction
Film Injection moulding
Granules Packaging
Rod Structural support
Foam Insulation
Powder Material finishes

7. Valid application {1}
Correct stock form chosen (1)
Correct forming method (1)

Large-scale production conside

Annotated sketching {1}
Clear annotated sketching {1}

8. Valid polymer classification {1} Correct polymer example {1}

Answers could include:

¢ Thermosetting {1} Epoxy resin (1}
s  Thermoplastic (1) LDPE {1)

® Flastomer (1} TPE (1)

® Biodegradable {1} Biopol

9.  Correctexample {1} valid benefit {1} correct explanation (1}

Answers may include:

Oxy-degradable (1} is beneficial for

correct environment (1)

10, Allow 1 mark foxsg

Finforced plastic
e Tungsten carbide

Allow any other valid answers.

se it degrades by itself

¢  Aluminium compaosite bo:

® Reinforced concrete

is hard to achieve

COPYRIGHT
PROTECTED
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11, Allow 1 mark for each correct box filled.

Composite

Property

Carbon-fibre reinforced plastic

Lightweight

Glass-reinforced plastic

High-tensile strength

Reinforced concrete
a :

Temperature resistant

12. 0 Allow 1 mark for each correct answer, give a further 1 mark for valid
Answers could include:;
® Kevlar is lightweight {1} making it ideal for manual labourers to be able ©
hands easily. {1}
Kevlar is very tough (1) which gives the user protection against sharp obj
it is @ very durable material {1} which will make thadoves last a long tim
other gloves. {1} :
® Keviar can be coloured {1} which.z dentity can be aciwievec§
i}
13. Netde two separate components {1} Suitable mé&

Suitablem
Suitablem
Annotated
Clearly pre

Design stitable for six-sided shape of base {1}

Annotated suitable material (1)

Dimensions of candle taken into consideration (1)

Size of package suitable size to store candle (1)

Internal support for candle considered to prevent damage {1)

COPYRIGHT
PROTECTED
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Preview of Answers Ends Here

This is a limited inspection copy. Sample of answers ends here to stop students looking up answers to
their assessments. See contents page for details of the rest of the resource.



