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Teacher’s Introduction

This resource consists of 12 topic tests covering Unit 3.1 — Core Technical Principles of the AQA GCSE Design and
Technology specification. All aspects of the specification are covered throughout these topic tests although there is
some variation from the original specification order:
e  Specification point 3.1.1 is covered over the first three tests (see details overleaf).

o Industry, enterprise, production techniques and systems, and how the critical evaluation of new and

emerging technologies informs design decisions can be found in test one.
o  Testtwo includes people, culture and society.
o Sustainability and environment can be found in the third topic test.

e  There are five tests specific to material categories. The material categories included are: papers and boards,
natural and manufactured timbers, metals and alloys, polymers and textiles. These cover only the essential
material category knowledge specified in the Core Technical Principles; more detailed knowledge of specific
categories will be covered in future tests for 3.2.

These topic tests are designed to test the students’ knowledge and enable the teacher to diagnose 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 and engaging examples.

Mark schemes for each topic test can be found at the back of this resource. For ‘closed’ questions, where only one
answer is acceptable, a model answer has been provided. For ‘open’ and extended questions, level marking criteria,
indicative content and example answers have been included.

When to Use This Resource
This resource can be used at the end of the unit when the students have revised or as a homework task to encourage
confidence in a particular topic area. The students can also use the tests for revision later on, directly before the exam.

Each test has approximately 40-50 marks and takes about 40-50 minutes. The individual material categories are
shorter tests with approximately 30 marks and take about 30 minutes.

How to Use This Resource

The tests can be completed individually in class or even as a small group. They can also be completed as 45-/30-minute
homework tasks. The tests can be quickly marked by the student or the teacher, at home or in the classroom, as
answers are provided.

The Benefits to the Student
The students can be confident they have been tested on every aspect of the specification. After completing a test, the
student will know which areas they are strong in, and which require further work.

The students can use the tests when they have revised — this tests their initial level of knowledge. As they progress
through the tests they can see how they have improved. The tests aim to include interesting and relevant examples
which will help the students to engage and encourage effective revision.

October 2017

Free Updates!

Register your email address to receive any future free updates* made to
this resource or other Design and Technology resources your school
has purchased, and details of any promotions for your subject.

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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i : < i H H Z H
test I New dng emerging fecn

Industry

1.  Which of these are benefits of using automation in the ~ anufacturing indu
(Tick all that apply.) i

J a) Being able to meet high 2 5t ¢ o demand O ¢ Mo

0 .

O b Reducing .. -

. 3rtéﬁ't to design the physical layout of a workplace or factory?

3. Theintroduction of new technology has meant that designers can work fro
Give one positive and one negative of this arrangement.

POV it et aa e eas

NEBATIVE: ..o e

4. Due to new and emerging technologies, designers do not have to be in the
manufacturing of their products or the colleagues with whom they are coll

Name three tools or technologies that make this pos-'!..

e

Enterprise

5. Whatis crowd funding?

Design and Technology GCSE Topic Test 3.1 Core Principles Page 3 of 104
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8. What is meant by the term ‘cooperative business’?

9. This logo appears on many products 2n "1 »o. '*rns 'éxplain what the symk

FAIRTRADE

Production techniques and systems

10. Write out the full name of the prod oo ":?Cm-ffhugs:
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11. In 2016, the Elytra Filament Pavilion was installed in the courtyard of the V
arm used fibre-optic sensors embedded in the canopy to track the moveme
visitors. It then used this information to build a hexagonal canopy to suit th

This canopy was ‘designed’ and manufactured by a robot instead of human
example of?

o

AdOD NOILO4dSNI

13.

14.

COPYRIGHT
PROTECTED

15.
'9
g

Education
16.
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How the critical evaluation of new and emerging tech
informs designs

17. Examine these two razors. Product A is made cheaply and quickly; the con
product away after using it for a short period of time. Product B is designe
last for a lifetime.

Product

Product A

a) Whatis the term used to describe a product with a limited lifespan, su

b) Whatisthe term used to describe a product thoio. be maintained, s

o

L e

c) ‘il;j_;'......sga"t‘i’\/é impacts of these methods of design.

AdOD NOILO4dSNI
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2.

3. Compare Product A and Product B. ldentify two reasons why a consumer
with the second product.

Product A

AdOD NOILO4dSNI

S OO T PSPPSR P PRRPPRRPPRRPPRRPPO

2 et — e —e e e et e —e e —e e —e e —e e —e e —e e —e e te e te e te e reereenraerrees
COPYRIGHT
4. Both market push and technology pull result in new products being produc PROTECTED

consumers.

g
)

Education

Design and Technology GCSE Topic Test 3.1 Core Principles Page 7 of 104



5. Explain why there might be fewer jobs in the automotive industry, even whé:
consistent or increasing.

6. Self-service tills at supermark:*. 4
this change.

gfgé..écfng employees. Give one positiv

Negative: e et ettt r e

Culture

7. In China there are many designs of chopsticks and chopstick holders. Expla
in the UK.

AdOD NOILO4dSNI

8. Thisis an iranian laundry detergent, where ‘Barf’ means snow. Explain wh
in an English-speaking market.

COPYRIGHT
PROTECTED
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9. Rosary beads are designed as a prayer aid, mainly used in Catholic Christian
offensive to produce and market a rosary for non-religious purposes, e.g. as

Society

10. The height of this seat belt can be adjusted. Why is this an important funct
effectiveness?

AdOD NOILO4dSNI

£ X
R
11. Theset ~"ushes are made from bamboo as opposed to plastic. Explain

we live in that we can make more sustainable product choices.

COPYRIGHT
PROTECTED
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12. Evaluate the Doro phone. What makes this product better for elderly peopl
disability to use?

AdOD NOILO4dSNI
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13. Choose one of the following products and one of the target market demogr
meet the user’s needs.

Product Target m
Clock Child aged 5-11
Water bottle | Visually impaire
Bike helmet o Japanese marke

AdOD NOILO4dSNI
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Sustainability

1. The development of synthetic plastics in the nineteenth century was revolu
emerging technology is made of plastic or uses plastlc > nponents. Synthe
oil. Is oil a finite or non-finite resource?

2. Complete thesixr's’.z

B,

Environment

3. Define ‘continuous improvement’.

.
éuc“‘ p
4. State one® ng that could be done at each stage of the product lifecycle to

environmentally friendly.

Extraction of materials Production and m

\

Using the product

Design and Technology GCSE Topic Test 3.1 Core Principles Page 12 of 104
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A carbon footprint is produced during the lifetime of a product. Why isita
footprint?

Carbon offsetting can be used to reduce the negative impact of a product.
manufacturer can do to offset the carbon emissions ~* . sroduction process

Fossil fu\@®™

7.

8.

Which of these energy sources are fossil fuels?

O a) Oil a d) Nuclear powe
O b) Solar power O e) Tidal power
O c) Gas a f) Coal

The flow chart should show how power is generated from fossil fuels. Fill in
of your choice.

Chemical energy stored in:

o

Energy
(Heat)

Thermal energy stored in:

Energy
(Movement)

EiectriciTy

Design and Technology GCSE Topic Test 3.1 Core Principles Page 13 of 104
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9. Give one advantage of using fossil fuels.

12. Nuclear power plants are expensive to run and produce nuclear waste whic
process involves sealing the waste in glass blocks and burying it deep under.

the environment. Explain what makes it nuclear power a good power sourc

Renewable energy

13. This image shows a method of -~ at - 1ene
is it using?

1% . &
03‘_-.0“ k

14. Which g rollowing renewable energy methods use turbines connected

electricai“”‘élznergy? {Tick all that apply.)

a0 a) Wind a c) Solar
a0 b) Hydroelectric a d) Tidal

Design and Technology GCSE Topic Test 3.1 Core Principles Page 14 of 104
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15. Explain why products and energy produced from biomass are considered to
by others.

16. Draw a I?‘“"'le(’5 e

AdOD NOILO4dSNI
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17. Renewable energy provides potentially infinite energy sources that can be
without damaging the environment in the way that fossil fuels do. Discuss
renewable energy.

Energy €A g»systems including batteries

g

18. This diagram shows a pump storage system. Using arrows, indicate the dir
move when the stored power is released.

Upper reservoir

19. Below are two lists of statements. Decide which side of the table refers to
which side refers to rechargeable batteries.

Disposable Yy . | Expensive to buy
Have to be..2 Reusable
Qe 4 fs.essover time Better for the environ
, Tmfo';sé ;or the environment Qutput remains consté:
I Cheap to buy Will last longer

Design and Technology GCSE Topic Test 3.1 Core Principles Page 16 of 104
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est 4. .Jeveicz::*eﬁs in new n

Modern materials

1. Explain why it is important to incorporate modern maf"' 315 into design w
appropriate. ’

2. In 2004, a new material was discovered that is only one atom thick, 200 ti
lightweight and which can conduct electricity really well. What material is

AdOD NOILO4dSNI

4. Silver is a material that has been used by humans for thousands of years b COPYRIGHT
a new way, as a nanomaterial. PROTECTED

i)  What properties of silver make it usefulasa ra - 3 terial?

. i 14 . . i
ii) Nametwo prog i A “xsiver could be used in, as a nanomaterial. 9

)

Education
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Smart materials

5.  Whatis a smart material?

6. Thisisa mugthat:

i)  Which proper L - siiart material demonstrating?

. "EP“bsﬁh“c])rescent properties

Photochromic properties
a c¢) Thermochromic properties

a d) Hydrophobic properties

ii) Explain the functional features that this smart material adds to the pro

Design and Technology GCSE Topic Test 3.1 Core Principles Page 18 of 104
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7. This paperclip is made from an SMA.

i) What does SMA stand for?

i)

Composite materials

8. Explain what a composite material is.

9.

AdOD NOILO4dSNI

s ore c"bﬁmposite materials? (Tick all that apply.)

O d4) Polypropylene

“"Giass-reinforced plastic {GRP) 0 e} Brit Pak (asep

COPYRIGHT
PROTECTED
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Technical textiles

11. Explain the difference between flame retardants and fire-resistant fabrics.

12. This bulletproof vest is made from Kevlar. Explain why Kevlar is used.

13. Microencapsulation can be user ' 4b 3 reléase a desired liquid or gas
used in the medical ind»s .« _o"";} 1 anister medications or provide antibact

§

Design and Technology GCSE Topic Test 3.1 Core Principles Page 20 of 104
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14. Conductive fabrics are made up of fibres that let electricity flow freely, and,
These fibres can connect components such as a small screen, LEDs, headphc
Design a product that uses this fabric.

———— e

AdOD NOILO4dSNI
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H N H
Fatatalfa¥e Tol SUNEE FAUN
LW 10 LW LT LW O Ha- (O |

1. Whatis the input, process and output for this calculate="

Input
Process
Output

2.  Name two types of momentary switch.

1.
2.
3. Name L stswitch.

4. i) Astreet light comes on automatically when it gets dark. What input c
this?

ii)  Explain why this is a good functionality to have for a street light.

e. t Léor “’Explain why this is a good funct

Design and Technology GCSE Topic Test 3.1 Core Principles Page 22 of 104
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6. Pressure sensors are being integrated into robotic hands and grippers. Ex
improve the function of a robotic arm/gripper.

Processes

7. What does IC stand for?. ‘

AdOD NOILO4dSNI

8. What doas""'ﬁi% stand for?

9. A basic robot can be driven using a remote control, makes sounds when it s

COPYRIGHT
PROTECTED

g
)

Education

Design and Technology GCSE Topic Test 3.1 Core Principles Page 23 of 104



11. This flow chart represents a program used by a circuit containing a passive

Wait 10

Blue OFF

i) Is this circuit monostable or astable?

ii) Describe what the circuit does.

AdOD NOILO4dSNI

12. Thisist A‘gnber five as it would appear on a seven-segment display cou

Draw the 7 segment display counter if it received an impulse pulse and has

COPYRIGHT
PROTECTED
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Outputs

13. Name two outputs of this alarm clock.

14. Traffic lights set off a beeping sound when it is safe for pedestrians to cross
function.

AdOD NOILO4dSNI
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15. i)  Design a product that includes a sensor as an input and provides at lea

AdOD NOILO4dSNI
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Different types of movement

1. Label the types of movement.

)

Changing magnitude and direction of force

2. Label the fulcrum on this pair of scissors.

l Eff

RN

Fulcrum

T Effort

Fulcrum

Design and Technology GCSE Topic Test 3.1 Core Principles Page 27 of 104
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iiii)
10kg

Fulcrum

"~ Effort

100 N

Fulcrum

1

5. i)  Using the formula provided, ca' .

o th_..ioment of this example.

/. szadnce (m)

AdOD NOILO4dSNI

Moment =Forgd |

250 mm

o
|

/\

Fulcrum

COPYRIGHT
PROTECTED
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ii) Calculate the distance (d) from the fulcrum to weight B that would ma
balanced.

6. Draw a bell crank mechanism and label the movement, pivot and resulting

AdOD NOILO4dSNI
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7. Examine the diagram of this linkage.

i)  What s this linkage called?

ii) The input force is indicated by an arrow. Draw an arrow showing the d
force.

8. Draw in the directional arrows on the diagram of the cam and follower.

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education

Design and Technology GCSE Topic Test 3.1 Core Principles Page 30 of 104



9. Label the gears.

i)

AdOD NOILO4dSNI

10.

COPYRIGHT
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11. Below is a diagram of a simple gear train.

16 teeth

i)  Using the formula provided, work out the gear ratio.

Gear ratio= Number of teeth on the driven gear

Number of teeth on the driver gear

AdOD NOILO4dSNI

12.

13. Examine the diagram of a pulley system.

i) Draw in the missing directional arrows.

COPYRIGHT
PROTECTED

ii) identify the change to the input motion that this mechanism is making.
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14. Examine the diagram of a pulley system.
i) Draw in the missing directional arrows.

ii) dentify the change to the input motion that this mechanism is making

15. Look at the diagram of an automaton.
i)  Label the mechanism used in it.

ii) Label the changes in motion.

iii) Label the types of movement.

AdOD NOILO4dSNI
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Material properties

1. Which of the material categories is most likely to have -} sorbent physical p

a) Polymers - ¢

b} Metalandalloys .+ "

Qauaaa

3.  Which of these materials conducts electricity?
a) Leather

b} Polypropylene

c) Copper

AdOD NOILO4dSNI

d Cork .~

Quoaaa

e o
ié\&c“‘{}o“

4. Consider this stovetop kettle.

COPYRIGHT
PROTECTED

i) Label the two main types of material from v ... A i,kettle is made.

-

g
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5. The Transrapid 09 travels at 311 mph. Transrapid is a monorail train that d
over the tracks. What physical properties is this system using for moveme

AdOD NOILO4dSNI

7. Consider this lunch box.

COPYRIGHT
PROTECTED
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i) o ,:m;'«éxﬁléin a mechanical property of the plastic from which t
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ii)  Explain why this material property is appropriate for the product’s fun

S

8. Define ‘malleability’. Include an exame' > 1y~

9. Fillin the gaps.
i) A material that has the ability to resist being crushed has high

ii) A material that can be easily stretched has a low

10. Explain how the properties of a material can be improved. Include an exam

AdOD NOILO4dSNI
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11. Design a travel coffee mug. Use at least two different materials. Annotate
material properties make them an appropriate choice for your design.

Design and Technology GCSE Topic Test 3.1 Core Principles Page 37 of 104
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2.  Name three types of paper.

AdOD NOILO4dSNI
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6. i) Explain what foam core is used for, and why.

AdOD NOILO4dSNI

ii) Draw and annotate a cross section of a piece of corrugated cardboard.

COPYRIGHT
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8. What type of board is being described?

Strong board made from high-quality bleached pulp. Mainly used for primar
to it being excellent to print onto.

AdOD NOILO4dSNI
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4.  What type of hardwoor \ 1 ¢ w A_;{Aﬁ.u‘séf‘far tool handles?
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5.  Name a suitable hardwood that this children’s toy could be made of.

COPYRIGHT
PROTECTED

'9

)

Education

Page 41 of 104

Design and Technology GCSE Topic Test 3.1 Core Principles



6. Why is balsa wood often chosen for modelling?

....................................................................................... (/)

7. °’15ahardwood or a softwood and what it i rrl

—

8. _<
9.
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10. Explain what manufactured board is.

11. Which type of manufactured board it <

12. Name three other types of manufactured be ru

AdOD NOILO4dSNI
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Explain what an alloy is.

AdOD NOILO4dSNI

What kind of metal is commonly used for drinks cans?
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6. Why is stainless steel often chosen for cutlery?
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5.  Why is urea formaldehyde often used to make plug sockets?
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6. Why is expanded polystyrene (PS) often chosen for packaging?

9.  Which plastics are these products most likely to be made of?

i)

AdOD NOILO4dSNI
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10. Describe polypropylene (PP). Identify whether it is a thermoplastic or a the
commonly used for.

AdOD NOILO4dSNI

COPYRIGHT
PROTECTED

'9

)

Education

Design and Technology GCSE Topic Test 3.1 Core Principles Page 48 of 104



Afrtarisd
ivijiernd

AdOD NOILO4dSNI

ween blending fibres and mixing fibres.

What kind of fabric is commonly used for tights?
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6.

7.

8.

9.

Why is cotton often chosen for bed sheets?

Name two properties ¢!

Describe silk. Identify whether it is a natural fibre or a synthetic fibre and w
used for.
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13. Draw and annotate a diagram of knitted fabric, as a fabric construction met

14. Draw and annotate a diagram of woven fabric, as a fabric construction met
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15. Draw and annotate a diagram of non-woven fabric, as a fabric construction

Z
| N
| U
| [Tl
i o
| —
O
Z
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O
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Test 1 New and emerging

Industry

1.  Which of these are benefits of using automation in the ~ anufacturing indu

a) Being able to meet high customer demz. «

o

b) Reducing humanerror ..

3. Theint b.;ion of new technology has meant that designers can work fro
Give one positive and one negative of this arrangement.

4. Due to new and emerging technologies, designers do not have to be in the
manufacturing of their products or the colleagues with whom they are colla

Name three tools or technologies that make this possible.

Enterprise

5. Whatis crowd funding?
6. Give a reason why companies market their products online.

7. Name two platforms used for virtual marketir=. ~

FAIRTRADE

Production techniques and systems

10. Write out the full name of the production ter ~

CAD
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11. In 2016, the Elytra Filament Pavilion was installed in the courtyard of the V
arm used fibre-optic sensors embedded in the canopy to track the movem
visitors. It then used this information to build a hexagonal canopy to suit t

GRS

This canopy was ‘designed’ and manufactured by a robot instead of huma
example of?

12. Explain the benefits of CAD over traditional drawing techniques.
13. Name two pieces of CAM hardware:
14. Name a machine that is often used in FMS and explain why it is used.

15. Identify one advantage and one disadvantage.f 41 }ﬁn\-}facturing.

. What does lean manufacturi=_« *. . ~ educ

AdOD NOILO4dSNI

17. Examine these two razors. Product A is made cheaply and quickly; the co
product away after using it for a short period of time. Product B is design
last for a lifetime.

Product A Product B
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‘ efiérrﬁhsed to describe a product that can be maintained,

c) Discuss the positive and negative impacts of these methods of design.
concerns.
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1. Define ‘market pull’.

2. Define ‘technology push’.

3.  Compare Product A and Product B. i tuo'reasons why a consumer
with the second product 2

4. Both market push and technology pull result in new products being produc
consumers.

5. Explain why there might be fewer jobs in the automotive industry, even wh
consistent or increasing.

6. Self-service tills at supermarkets are replacing employees Give one positiv
this change. ,

F

Culture

7. InChinathere ar> ﬂ '}gﬁ"sfo{f chopsticks and chopstick holders. Expla

in the |

8. Thisis an Iranian laundry detergent, where ‘Barf’ means snow. Explain why
in an English-speaking market.

9. Rosary beads are dE" 5 \"'"Q ,J."ayer aid, mainly used in Catholic Christian
offensivs, ¥ {A market a rosary for non-religious purposes, e.g. as

Design and Technology GCSE Topic Test 3.1 Core Principles Page 55 of 104
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Society

10. The height of this seat belt can be adjusted. Why is this an important funct
effectiveness?

11. These toothbrushes are made from bamboo as opposed to plastic. Explain
we live in that we can make more sustainable product choices.

12. Evaluate g D1 i at makes this product better for elderly peopl

13. Choose one of the following products and or .. ‘tF
meet the user’s needs. ‘

Target m
B Child aged 5-11
_‘Water bottle Visually impaire

Bike helmet Japanese marke

Design and Technology GCSE Topic Test 3.1 Core Principles Page 56 of 104
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Sustainability

1. The development of synthetic plastics in the nineteenth century was revolu
emerging technology is made of plastic or uses plastlc > nponents. Synthe
oil. Is oil a finite or non-finite resource?

2. Copy and complete the six r's. Y
2.
3.
4. Reuse
5. Repair
6.
Environment

3. Define ‘continuous improvement’.

4. State one thing that could be done at each st 5c f)f iz product lifecycle (sh
more environmentally friendly. .. o

Extraction of materials Production and

Disposal

Using the product

: 1%;% pr..zt is produced during the lifetime of a product. Why isita
. gd.\ﬁc“o r

6. Carbon offsetting can be used to reduce the negative impact of a product.
manufacturer can do to offset the carbon emissions of a production proces

Design and Technology GCSE Topic Test 3.1 Core Principles Page 57 of 104
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Fossil fuels

7. Which of these energy sources are fossil fuels?
a) Oil d) Nuclear power
b) Solar power e} Tidal power

c) Gas Zoal

8. The flow chart should shc‘..{," Ow jann:l’ls éenerated from fossil fuels. Co
with a fossil fuel 27y 44 a1 ;

Chemical energy stored in:

Energy
(Heat]

Thermal energy stored in:

~ Energy
- {Moverment|

AdOD NOILO4dSNI

{Movement|
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9. Give one advantage of using fossil fuels .
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" ,. f usmgfossﬂ fuels.
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Nuclear power

11.

12.

13.

14.

15.

16.

17.

Generating energy through nuclear power starts with a process that involve
What is this process called?

Nuclear power plants are expensive to run and produce ruclear waste whic
process involves sealing the waste in glass blocke 21 su }'ing it deep under
dangerous for thousands of years. Nuclacrz Cl -5 tan have devastating

the environment. Explain what . es & "gmcleéi? power a good power sourc

This im2¥%rows a method of generating energy from a renewable source.
is it using?

49
0% . v

Which t"ollowing renewable energy methods use turbines connected
electrical energy? {Write all that apply.)

a) Wind c) Solar

b) Hydroelectric d) Tidal

Explain why products and energy produced from biomass are considered to
by others.

Draw a labelled diagram / flow chart showing how electricity can be genera
Renewable energy provides potentially infinite energy -~ irces that can be

without damaging the environment in the wa‘/jj:' 407 ssivfuels do. Discuss
renewable energy. »
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Energy storage systems including batteries

18. This diagram shows a pump storage system. Copy the diagram. Then, using
which the water would move when the stored power is released.

19. Below are two lists of stat ent )c»lde which side of the table refers to
which side referc t = i a4 aaple batteries.

AdOD NOILO4dSNI

Disposable Expensive to buy

Have to be replaced often Reusable

Output gets less over time Better for the environ

Worse for the environment Output remains const

Cheap to buy Will last longer
COPYRIGHT
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est 4 Developmenis in new 1

Modern materials

1. Explain why it is important to incorporate modern maf"' 315 into design wh
appropriate. ’

2. In 2004, a new material was *-. % » ‘e | hat isﬁbnly one atom thick, 200 tim

lightweight and whtr“{ St electrlaty really well. What material is

3. Name a modern material and describe two of its properties.

4. Silver is a material that has been used by humans for thousands of years bu
a new way, as a hanomaterial.

i)  What properties of silver make it useful as azno ‘%terial?

ii) Name two products that silver r~:( ! a m as a nanomaterial.

e

Smart materials -

AdOD NOILO4dSNI

6. This is a mug that uses a smart material.
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: ;mbchromic properties

d} Hydrophobtc properties

ii)  Explain the functional features that this smart material adds to the pro
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7. This paperclip is made from an SMA.

i)  What does SMA stand for?

i) I this paperclip were to be ber .o . :s:‘mﬁ'e’,ﬂﬁow would you make it
shape? Y s

8. Explain what a composite material is.

9. Which of these materials are composite materials? (Tick all that apply.)

a) Wood d) Polypropylene (PP
b) Glass-reinforced plastic (GRP) e) Brit Pak (aseptic p
c¢) Medium-density fibreboard (MDF)

10. Carbon fibre reinforced plastic (CRP) is a composite material. Name three u

Technical textiles Ve R

11. Explain th »tween flame retardants and fire-resistant fabrics.
19
03

12. This bu g of vest is made from Kevlar. Explain why Kevlar is used.

it

13. Microencapsulation can be used in faht = 5, L ase desired liquid or gas o
used in the medical industry * .« 1 ﬂt_r fedications or provide antibact
other possible uses. .- >

‘:br.:cs:' a"?é‘ made up of fibres that let electricity flow freely, and,

@ Can connect components such as a small screen, LEDs, headph
Design a product that uses this fabric.

14. Condu
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1. Whatis the input, process and output for this calculate="

2. Name two types of momentary switch.
3.  Name another type of switch.

4. i) Astreet light comes on automatically when it gets dark. What input co
this?

Pressure sensors are 5 . : ,,g’réféd into robotic hands and grippers. Expl
+ . 7 .tarobotic arm/gripper.
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Processes

7. What does IC stand for?

8. What does PIC stand for?

9. A basic robot can be driven using a remote contr i;n i sounds when it
makes lights flash when it drives backw>r's. “x=. . why it needs a progra

microcontroller. e

~rammable microcontroller that are commonly u

10. Identify twa bro ~

11. ThisfloQ ;t represents a program used by a circuit containing a passive

) No
Sensor activated?

Blue ON

Wait 10

AdOD NOILO4dSNI

G o
ii) Describe what the circuit does.

12. This is the number five as it would appear on a seven-segment display cou

COPYRIGHT
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Draw the 7 segment display counter if it received an i~ Ase pulse and has
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Outputs

13. Name two outputs of this alarm clock.

14. Traffic lights set off a beeping sound when it is safe for pedestrians to cros
function.

15. i)  Design a product that includes a sensor as an input and provides at le

ii) Draw a system flow chart for this design.
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Different types of movement

1. Copy the diagrams below and label the types of movemeat.

Changing magnitude and direction of force

2. Copy the diagram and label the fulcrum on this pair of scissors.

AdOD NOILO4dSNI

Fulcrum

ii)
@ COPYRIGHT
| PROTECTED
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Fulctl e g
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Education
T Effort l Load A

Fulcrum
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4. Using the formula provided, calculate the mechanical advantage of this exa
ratio.

Load
Effort

MA =

Moment = Force (N) x Distance (m)

250 mm

4
<«

/\

Fulcrum

ii) Calculate the distance (d) from the fulcrum to weict : B that would ma
balanced. e 2

Fulcrum

6. Draw a bell crank mechanism and label the movement, pivot and resulting

7. Examine the diagram of this linkage.

i)  Whatis this linkage called?

ii) The input force is indicated by an arrow. Draw an arrow showing the d
force.
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8. Copy the diagram and draw in the directional arrows on the diagram of the

9. Label the gears.

i)

AdOD NOILO4dSNI

ii)
iii)
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10. Define a simple gear train.

11. Below is a diagram of a simple gear train.

Driver gear

i)  Using the formula provided, work out the gear ratio.

Gear ratio= Number of teeth on the driven gear

Number of teeth on the driver gear
ii) Copy the above diagram and draw in the missing directional arrows.

12. What does the gear ratio mean?

13.

AdOD NOILO4dSNI
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14. Examine the diagram of a pulley system.
i)  Copy the diagram and draw in the missing directional arrows.

ii) tdentify the change to the input motion that this mechanism is making.

15. Look at the diagram of an automaton. Copy the diagram and label the follov
i)  The mechanism used in it.
ii) The changes in motion.

iii) The types of movement.

AdOD NOILO4dSNI
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Test 70 Materials

Material properties

1. Which of the material categories is most likely to have -} sorbent physical p

a) Polymers

b) Metal and alloys

Textiles

2. Define “fusibility’. Include an example in your answer.

3. Which of these materials conducts electricity?
a) Leather

b) Polypropylene

c) Copper
d) Cork
e) MDF

4. Consider this stovetop kettle.

i)  State the two main types of material from which the kettle is made.
ii) Explain why each of these materials is used.

5. The Transrapid 09 travels at 311 mph. Transrapid is a monorail train that d
over the tracks. What physical properties is this system using for movemen

6. Name six common working properties.
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7. Consider this lunch box.

i) Identify and explain a mechanical property of the plastic from which t
ii)  Explain why this material property is appropriate for the product’s fun
8. Define ‘malleability’. Include an example in your answer.
9. Copy the sentences below and fill in the gaps.
i) A material that has the ability to resist being crushed has high
ii) A material that can be easily stretched has ‘a{[fw‘ L

10.

AdOD NOILO4dSNI
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11. Desigr, el
i ,,ert"ies make them an appropriate choice for your design.
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Name three types of paper.

The thickness of paper and l’ Sens A-.,A easured using the unit gsm. Whatd

What il '\ - :;'.Q&;'lckness for board?

Explain %% ﬁaper can be strengthened.

i) Explain what foam core is used for, and why.

ii) Draw and annotate a cross section of a piece of foam board.

i) Explain what corrugated cardboard is used for, and why.

ii) Draw and annotate a cross section of a piece of corrugated cardboard.

What type of board is being described?

Strong board made from high-quality bleachr, Lolp /Eamly used for prima

to it being excellent to print onto

Explain the differenr.

,.:...daps‘léﬁé board and foil-lined hoard.
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1. Explain the difference between a hardwood and a softwood.

2. Name three hardwoods.

3. Name three softwoods.

6. Why is balsa wood often chosen for modelling?

7. Describe oak. Identify whether it is a hardwood or a soft vood and what it

8. Name three types of finish for wood.

9. The FSC symbol is four « - :76;:}A_A,1~.:-0‘ﬁ’ifsl|stainable sources. What does FS

AdOD NOILO4dSNI

10. Explain what manufactured board is.

11. Which type of manufactured board is this?
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12. Name thfgé other types of manufactured board.
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Explain the difference between ferrous metals and non-ferrous metals.

2. Name three ferrous metals.

3. Name three non-ferrous metals.

Explain what an alloyis. ..~ a

6. Why is stainless steel often chosen for cutlery?

AdOD NOILO4dSNI

7. Name two properties of tool steel.
8. Name two properties of low-carbon steel (mild steel).

9. Describe copper. ldentify whether it is ferrous or non-ferrous and what it i
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10. Name three types of precious metal.
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1. Explain the difference between thermoplastics and thermosetting plastics.

2.  Name three thermoplastics.

3. Name three thermosetting plastics. &

6. Why is expanded polystyrene (PS) often chosen for packaging?
7. Name two properties of high-density polyethylene (HDPE).
8. Name two properties of acrylic (PMMA).

9. Which plastics are these products most likely to be - of?

e
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11. Name three common forms that thermoplastics are produced in.

12. Name two common forms that thermosetting plastics are produced in.
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Textiles

1. Explain the difference between natural fibres and synt’ - iic fibres.

2. Name three natural fibres.

Name three syntheti-

AdOD NOILO4dSNI

9. Describe §i’ik.' Identify whether it is a natural fibre or a synthetic fibreand w
used for.

10. Give an example of a use for knitted fabrics.
11. Give an example of a use for woven fabrics.

12. Give an example of a use for non-woven fabrics.

COPYRIGHT
PROTECTED

13. Draw and annotate a diagram of knitted fabric, as a fabric construction me

14. Draw and annotate a diagram of woven fabric, as a f=! N __construction met

15. Draw and annotate a diagram of no~. -+  n..fic, as a fabric construction
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Mark Schemes

Test1

Industry

1. 1 mark for correctly identifying all three statements below::
a) Being able to meet high customer demand
b) Reducing human error L
c) More efficient manufacturing .~

2. 1 mark for valid porr

0o W 1t efﬁcmncy *  Todecreas

oy
G- accidents / health and safety risks. *+  Tobe more

«  Toincrease work productivity.

Allow any other valid point(s).

3. 1 mark for valid point.

Answer could include:

Positive:

* Projects can be completed faster; more reactive to market trends.

¢ Manufacturers in different countries can be used to keep cost down.

* Designers can work outside of business hours which can be beneficial whe
other time zones.

¢ Designers can market their products and services internationally.

Negative:

* Employees may not be as efficient.

* Employees may use company time or resources: <
* Meeting may not be as effective if not fac2 t* fooo
* Data security may be an 1ssuo ok h ;b'sys“t‘éms logged into a personal/
¢ Collaboration or teamw' | (WEV T '“ ‘e as effective if not face to face.

Allow any other vl
ag %

AdOD NOILO4dSNI

;ld pomt

4.
Answer (9tld include:
¢  Computer-aided design (CAD) * CNC
¢ Computer-aided manufacturing (CAM) ¢ 3D printer
. Internet . Remote ma
¢ Video conferencing / Skype *  Rapid prot
*  Emalils
Allow any other valid point(s).
Enterprise COPYRIGHT

5. 1 mark for valid definition and 1 mark for valid explanation / example / dem

PROTECTED

Answer could include:

Crowd funding is an alternative way for a start-up b7
service is advertised to the public who can cho s¢ i
early access to the new product/ ser Vi

T or entrepreneur t
.'*st in products in retu

Allow any other valid point/2%~+

'9
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Redliéc cost and improve profit by not ha\nng a physmai shop to run.
¢ Ability to reach a wider market.

Allow any other valid point(s).
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Production techniques and systems
10.

11.

12.

13.

14.

1 mark per valid answer.
Answers could include:

*  Google / Search engine *  YouTube

*  Facebook *  Emails

¢  Instagram ¢  Social medi
o Twitter

Allow any other valid point(s).

S e&p]énation /example.

1 mark for valid point/definition and 1 ma-k u"

L

Answer could include: s L
Cooperative means that th . Sir¢ .j,:,..iS“D’Wned and actively run by a group of p
Lewis is an examnluy 2 6. serdtive business.

‘z\}p‘i’j’i‘ﬁt(s).

1 mark ¥7 valld point/definition and 1 mark for valid explanation/example.

Answer could include:
The symbol means that the product is Fairtrade. It indicates that the workers i1
product are paid fairly and have acceptable working conditions.

Allow any other valid point(s).

1 mark per correctly identifies term:

CAD - Computer-aided design

CAM - Computer-aided manufacture
FMS - Flexible manufacturing systems
JIT - Justin time

1 mark per valid answer.
. Automation

1 mark for valid point and llm" =y v i A prlanat;on/exampie

Answer could include: o
The benefigmof 70 ™ 1., ing over tradltmnal drawing techniques include impr
dc 'Lmty to test designs with software (CAT) or print using a 3D

Allow aXg % valid point(s).

1 marKk per valid answer.
Answers could include:

¢ 3D printer ¢ Miller/mills
¢ Laser cutter/ cutter ¢  Lathes
*  Router

Allow any other valid point(s).

1 mark for valid point/definition and 1 mark for valid explanation / example

Answer could include:

CNC machines are often used in flexible manufacturing svcr :ms because they a
manufacturing tasks relatively quickly and cheaply 7 " is »erfect for flexible

method aims to respond to a constantly chengi g7 A ”_V_gm and level of demand.

allow this to happen in an effmcm L '

Allow any other valid poinZ.

8
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15. 1 mark for valid point.

Answer could include:
Advantages:

¢ More environmentally friendly because limited or no waste goes to landfil
¢ Stock stays current / in fashion / in date.
* Minimal waste of resources and time.
* Income is collected before costs are paid ~ less finan<é:: risk.
* Stock does not go unsold / doesn’t waste monr
Disadvantages:
* Vulnerable supply chain, nee?. .y ve x‘qg 10 go smoothiy
* Sales might be lost 1f Ity Jhlt L't want to wait.
. Bulk buymg disz o
. .7 asduct before recexvmg it / it being made may put som

16. 1 mark per'valld answer.

Allow any other valid point(s).

How the critical evaluation of new and emerging technologies inform

17. a)

b)

No need to store products, saving storage costs.

dﬂd pomt(s)

Waste

1 mark for valid point.
Planned obsolescence / Built-in obsolescence

1 mark for valid point.
Design for maintenance

0 marks
Nothing worthy of credit.

1-2 marks

Some understanding of positive and negative ' .
Limited analysis of positive and/ or pegati ep s
Limited analysis of ethical or env o> . ntar concerns.

3-4 marks :
Good understz’ 224 8 mosidve and negative impacts of planned obsolesc
... sdive and negative points.

,.ﬂcal and environmental concerns.

s F planned obsolesc

Thorough analysis of both positive and negative points of each design met
Thorough analysis of ethical and environmental concerns.

Positive features of planned obsolescence to identify:

*  Material can be saved if product only has a short lifespan.

*  Consumer gets to upgrade product more frequently.

*  Companies sell more products and make more money from lesser qu
*  Products can keep up with fashions if they can be made quickly, chea

Negative features of planned obsolescence to identify:
*  Products are of poorer quality.

*  Consumers have no choice but to replace products - they are often di
»  Products are often harder to successfully recycle as different materia
*  More waste is produced.
*  {(ustomers perceive brand or product as ("m A i disposable, with 1

Positive features 0fdesngn for mamterﬂnr ftn 4 _jmfy
/j e d
: ;}\»en.

: L;n‘ey on products over time.
2558 frustration over broken products.

Consumezs e |

Consvr 2y 2 4
S\ su - . udy into quality, often luxury product.

1?93‘ W wastage as fewer products end up in landfiil.

NPT features of design for maintenance to identify:

«  Production is expensive.

*  Initial cost to customers is high.

*  Companies make less sales.
Allow any other valid point(s).
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Test 2

People

1. 1 mark for valid definition and 1 mark for valid explanation / example / dem

Answer could include:
Market pull is when consumer tastes and behaviours make a product viable. M
this, they developed from people demonstrating the nec-', ant to listen to mu
boom boxes to portable cassette and CD piaycrc oF T ,.E ;-2rs and iPods and

Allow any other valid point(s).

IS

k 0‘3“0“

g&\ﬁ‘) -
market. ¥5panies want to produce products that are innovative and exciting

product and encourages customers to choose their product instead of a compe
invest lots of time and money in their research and development departments

Allow any other valid point(s).

3. 1 mark per valid answer.

Answers could include:

¢ New technology/features

¢  Games only made for the new console (planned obsolescence)
¢  (Changing fashion

¢ Improved product experience

e  Largerscreen

e  Better design for use with two hands

Allow any other valid point(s).

,ﬁexplfajnation / example

4. 1 mark for valid point/definition and 1 ma: k

Answer could include: -
New products and technol® .3 5 cr a a¢oice and solve user problems. More
competitlon betweq - $‘which could reduce cost.

AdOD NOILO4dSNI

1 mark 0t vahd point/definition and 1 mark for valid explanation / example

Answer could include:
Because the manufacturing process is being automated. This means that fewe
cars because the machinery and robots are performing the same jobs but mor

Allow any other valid point(s).

6. 1 mark per valid answer.
Positive answers could include:

o More efficient service for customers.
. ; COPYRIGHT

Less human error involved.

Negative answers could include: PROTECTED

¢  Less personal service for customer.
¢ More chance for customers to be dishonest.
*  Employeeslose jobs.

Allow any other valid point(s). .~

Qg

Education
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Culture

7. 1 mark for valid point/definition and 1 mark for valid explanation/example.

Answer could include:

Chopsticks would not sell as well in the UK because of the cultural differences
chopsticks are the traditional eating utensils and are used for every meal so th
chopsticks compared to the UK where cutlery is traditionallv used for eating a

Allow any other valid point(s).

8. 1 mark for valid pomt/dcﬁmtlon anc‘ . "( 1;;..v,<7’aﬁa explanation/example.
Answer could mcludc 4

Allow any ;)the1 valid point(s).

9. 1 mark for valid point/definition and 1 mark for valid explanation/example.

Answer could include:
Marketing rosary beads for fashion purposes would be to encourage the use of
Wearing a rosary for non-religious and fashion reasons could be seen as deval

could also lead to the wearer being associated with the religion while acting out:

appropriate behaviour which reflects badly on the religion.
Allow any other valid point(s).

Society

10. 1 mark for valid point/definition and 1 mark for valid exn‘ ination / example
Answex could mclude - v

arange of heights. Having this ad? mx Z 5 reans that the seatbelt can be atop:

the average of the populaf‘
the seat belt safcr for. ;

3 5uf N

11. 1mark vafld point/definition and 1 mark for valid explanation / example

Answer could include:

Providing sustainable alternatives to products is important to society because
to make a more environmentally friendly choice. This affects society in a posit
will have access to resources for longer and will have a cleaner, healthier envir

Allow any other valid point(s).

12. 0 marks
Nothing worthy of credit.

1-2 marks

Limited understanding of how features or functionality can be used as part of i
Brief point/s describing the Doro phone features or functionality.

No conclusions drawn as to why the Doro phone is thf i - eiderly people or

3-4 marks ¥ i
Some understanding of how featur es A o lmmnty can be used as part of inc
Limited analysis of Doro phor et or ‘functionality.

Minimal conclusions “x 1wy Avhy thc Doro phone is better for elderly peo

p %) M naing of how features and functionality can be used as part of in
Some anaxs "of Doro phone features or functionality.
Comparison of features or functionality of phones aimed at the wider market.
Minimal conclusions drawn as to why the Doro phone is better for elderly peo
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13.

7-8 marks
Good understanding of how features and functionality can be used as part of in
Analysis of Doro phone features and functionality.
Comparison of features and functionality of phones aimed at the wider market
Some conclusions drawn as to why the Doro phone is better for elderly people

9-10 marks :

Excellent understanding of how features and functiona' an be used as part
Thorough analysis of Doro phone features and ©.x o . 4

Comparison and analysis of features azd . ty’of phones aimed at the

Reasened conclusions drawn 22t 4 o v ! boro phonc is better for elderly pe
to use. 2

Possib {isre. 1. £ woro phone to identify:

AU o buttons which makes them easier to press.

Simpre features which makes using the phone less confusing,
Buttons lets the user have the feeling of pressing something.

Big numbers are easier to see.

Not touchscreen - this makes it less likely to be pressed accidentally.

Allow any other valid point(s).

Give the full 8 marks for an appropriate design that is clearly presented and a
1-2 marks awarded if the design is based on one of the given products and/or
2-4 marks awarded if the design is based on one of the given products and/or
clearly.
4-6 marks awarded if the design is based on one of the given products and/or
annotated.
6-8 marks awarded if the design is based on one of the given products and/or
annotated and the functionality and/or aesthetics have been considered and a

Sustolnablllty

1.

Environment

3.

1 mark per valid answer.
Answers could include:

o Refuse
. Reduce
*  Recycle

Allow any other valid point(s).

1 mark for valid definition and 1 mark for valid explanation / example / dem
Answer could include:

The continuous improvement method involves const - 1 ydating productio
resources, time and money. All employees are 4Lt »h i.2d to find ways of imp

Allow any other valid point(s).
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4. 1 mark per correct point. Possible answers:

e  Reduce wastage
e  (ffset emissions
e  Use recycled materials

e  Refuse to accept
unnecessary packaging

e  Repair the product
when possible

Allow any other valid point(s)

5. 1 mark per valid answer.

Answers could inclade:
*  To contribute less to global warming.

. To meet government regulations.
*  To reduce negative impact on the er- - mn »e.

Allow any other valid point(s) .- -

6. 1 marj hlic . 1.wer.

(=)

AnswereRCas: include:

. Impfﬁf}é energy efficiency for buildings and equipment.

¢ Userenewable energy sources.
¢ Recycle / reuse / reduce wastage.

Allow any other valid point(s).

Fossil fuels

7. 1 mark per valid answer.
a) Oil
c) Gas
f) Coal
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Chemical energy stored in:
Coal/Gas/O0il

Lsored in:
eam

{(Movement)

l Turbmé l

Energy
(Movement)

9. 1 mark per valid answer.

Answers could include: e
*  Relatively easily available. ‘ s
¢  Relatively cheap to convert o

i

Allow any other valid ne’ > =

AdOD NOILO4dSNI

40 e
10. 1 marb{gh ,iid’”answer.

Answers could include:

*  TFossil fuels release carbon dioxide when burnt.

¢  Mining destroys habitats and ecosystems as topsoil is removed.

¢  Mining produces waste rock.

¢ Oil spills in the ocean and on land affect environment and wildlife.

*  Disposal of fracking solution has a negative effect on the environment.

Allow any other valid point(s).

COPYRIGHT
PROTECTED

Nuclear power

11. 1 mark per valid answer.

Answers could include:
¢ Nuclear fission / fission

Allow any other valid point(s).

12. 1 mark for valid point/7 .

pies “ . ,./
.d , ©.~Er source because it does not produce greenhouse gases.
w1t and is less likely to contribute to global warming.

orx au 1'mark for valid explanation/example. i 9
Answer czg -
It mak

carbon e

)

Education

Allow anfg“t“her valid point(s).
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Renewable energy

13. 1 mark per valid answer.
¢ Wind energy

14. 1 mark per valid answer.

a) Wind
b) Hydroelectric
d) Tidal

15. 1 mark for valid reason that sow~ , < ip. : "L sider biomass to be sustainable

i

being produced. Therefore, the CO2 that is produced when they are burnt for e
is considered carbon neutral.

However, some people argue that using a large amount of land to produce bio
food shortages. This makes it unsustainable as an energy source. It is also mu
fuel needs to be produced to meet energy consumption, making it even less su

Allow any other valid point(s).

16. Up to 5 marks for a clearly indicated, correct process.
1 mark per stage (up to 3 marks) in the process identified (sun, solar panel, p
1 marKk for a correctly annotated diagram / flow chart
1 mark for a clearly presented drawing / flow chart.

Example of a diagram:

Solar panel ... -

AdOD NOILO4dSNI

Sunlight

Example of a flow chart: COPYRIGHT
o PROTECTED

‘ Solar panel 1 g

| o

Education
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17. 1 mark for identifying a disadvantage and 1 mark for demonstrating understa:::
of the disadvantage. Two disadvantages must be identified.

Answer could include:

One disadvantage of the use of renewable energy is that it can be costly. This i
manufacturing can cost a lot.

Another disadvantage could be that some methods can have negative effects o
can lead to habitats being destroyed, ruin countryside view=.or, in the case of t
of sewage into the sea.

Allow any other valid point({s)

L

wg batteries

[ Upper reservoir

AdOD NOILO4dSNI

[ Turbines/pumps

19.
Alkaline batteries Rechargeable batteries
Disposable Expensive to buy
Have to be replaced often Reusable
Output gets less over time Better for the environment
Worse for the environment Output remains constant COPYRIGHT
Cheap to buy Will last longer PROTECTED

Modem materials

'9

1. 1markfor valid peir e - .k 'for valid explanation / example / demonstr

“iL s .

)

Education

propert N
market.

Allow any other valid point(s).

2. 1 mark per valid answer.
Graphene
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3. 1 mark for naming a modern material.
1 mark per property described.

Answer could include:
Metal foams are a modern material. The properties of metal foam include, but
weight ratio and good ability to absorb sound.

Allow any other valid point(s).

4. 1 mark per valid answer.
i)  Its antibacterial properties.

1 mark per valid answer.
ii) 1) Medicalsuppli-x . .~
2) Sacks.. o e

Answer could include:
A smart material is a material that reacts to changes in its environment.

Allow any other valid point(s).

6. i) 1 mark per valid answer.
¢) Thermochromic properties

ii) 1 mark per function stated. 1 mark for an explanation of the function sta
Two functions should be stated.

Answer could include:
The first function that the thermochromic properties perform is that they
the mug are hot and, therefore, to be careful not to scold themselves; this
The second function is an aesthetic one. The aesth:*. ippeal of the mug
purchase the mug and then use itonareg:.y Ja |

-

Allow any other valid point(s).

7. 1mark per valid answe . -
i) Shapggner = a.

A ,»»ﬁpfily an electric current

Composite materials

8. 1 mark for valid point/definition and 1 mark for valid explanation/example.

Answer could include:
A composite material is formed when two materials are combined to create a sii:
properties. An example of a composite material would be glass reinforced plast::
strength-to-weight ratio and is highly heat, chemical and corrosion resistant.

Allow any other valid point(s).

9. 1 mark per valid answer.
b) Glass-reinforced plastic (GRP)
c) Medium-density fibreboard (MDF)
e) Brit Pak (aseptic packaging) N Y

10. 1 mark per valid answer.

L]

Planes
Bike frames
Prosthetics

L]

*
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Technical textiles
11.

12.

13.

14.

1 mark for valid definition of flame retardants and 1 mark for valid explanati
knowledge of flame retardants.

1 mark for valid definition of fire resistance and 1 mark for valid explanation
of fire resistance.

Answer could include:

Flame retardants are a finish that can be applied to. ..+ ag fﬁabrics. These are
furniture and curtains and are designed to cxti
Fire-resistant fabrics, made from arwl L S, 1esist heat and are very hard t

make protective clothmg and ad L i s,

Allow any other val

SR e

2 ‘1d pomt and 1 mark for valid explanation. Tweo valid points sho
2 g
Answer ¥ include:

Keviar is used because it is extremely tough and can help defiect bullets and pr
It is also used because it can be woven, making it breathable and flexible. This

1 mari

Allow any other valid point(s).

1 mark per valid answer.

Answers could include:

¢ Adding aromas to fabric for clothing or furnishings.

Antibacterial functions for sportswear.

Moisturising or nourishing vitamins added to skin through clothing.
Antibacterial and fungal resistance to shower curtains.

Bug repellent to mosquito nets or outdoor clothing.

Allow any other valid point(s).

Give the full 8 marks for an appropriate design that!z = a. v presented and a
1-2 marks awarded if the design uses conduct v’ o 5

2-4 marks awarded 1f the desxgn usem et fabric and is also presented
a _hductive fabric, is presented clearly a
LS ES conductive fabric, is presented clearly a
S appropx iate.

6 8 marks awardcd e
has been cgsic >« o0

Test5

1 mark per valid answer.
Input = keyboard

Process = microcontroller
Output = LCD display/screen

1. Push to make. This switch is normally open (NO).
2. Pushto break. This switch is normally closed (NC).

Answers could include:

e Slide +  Toggle
*  Rocker : *  Membrane
* Key o+ Tilt
*  Reed .7/ s Micro
* Rotary Y. » & *  Latching
i) tmarkforava!l e -

Lighagape =t istor (LDR)

CE N

i) 11X 1 a Vahd point and 1 mark for supporting evidence / example.

Answers could include:
Alight-dependent resistor can turn on the street light as soon as it’s dark.
be an acceptable level of visibility; for example, if bad weather makes the
time of day the light will come on and improve the visibility.
Allow other valid answer(s).
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10.

11.

12.

1 mark for a valid point and 1 mark for supporting evidence / example.

Answers could include:

A heat sensor could turn off the hair straightener if it gets too hot which woul
and help make the straightener safer.

A beat sensor could set off a beep or turn alight on or off to let the user know
temperature / is too hot.

Allow other valid answer(s).

1 mark for a valid pointand 1 ma"" oy _:,Aorurifg evidence / example.
Answers could mcludc
Pressure sensors:v'. 't w e r‘ébotic hand to sense what it is trying to grip.
11« o loeess likely to crush/drop the objects. This will allow fo
'5n providing functionality for prosthetics, etc.

Allow ot ¥ valid answer(s).

1 mark for a valid answer.
Integrated circuit

1 mark for a valid answer.
Peripheral interface controllers

1 mark for a valid point and 1 mark for supporting evidence / example / sho
microcontroller.

Answers could include:
The robot needs a microcontroller because it is responsible for the communic
decision-making; therefore, it acts like the ‘brain’ of the robot. The microcont
and executed. In this robot, which is capable of being remotely controlled, use
outputs triggered by other outputs, a microcontroller ic ~ = ntial. All these in
would be interpreted through the microcontrol!=» m “wuald contain the in
can be programmed through codingora ©n 7¢ 2~

Allow other valid answer(s). ..~

Swer (up to 2 marks).
oo mcludc

. Genie
J Arduino

Allow other valid answer(s).

i) 1 mark for a valid answer.
Monostable

ii) 1 mark for identifying that the sensor needs to be activated.
1 mark per correctly identified process or output (up to 3 marks).
1 mark for identifying that nothing happens if the sensor is not activated

Answers could include:

If the sensor is activated:
The blue LED turnings on (output), waits 3 Lo
If the sensor isn't activated: g
Nothing happens.

s {process) then turn

1 mark fordravr o ;.unt'number 6
ety aﬂd ‘clearl ly drawing the number 6 as it would appear on
dﬁoﬂ ‘rectly drawn 6:
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13. 1 mark for a valid answer.

Answers could include:
¢ LCDdisplay

¢ LED/lamp

¢ Buzzer/speaker

14. 1 mark for avalid point and 1 mark for supporting evidenz / example.

Answers could include: et
The beeping sound that traffic lights make i.di ate i «n it is safe to cross for
function makes the traffic lights ar 2 su 1 ¢ lesigh and makes the road safer fi

Allow other valid answe'jr e

fu. . wcKS for an appropriate design that is clearly presented ar:
"}Na'i‘aed for including a sensor as an input {e.g. heat sensor, light
o \varded per output included {(up to 2 marks} (e.g. buzzer, speak
Up to 2 marks awarded if the design is presented clearly.

Up to 2 marks awarded if the design is annotated.

15. i) G

ii)  Give the full 6 marks for an appropriate system flowchart that is clearly p
1 mark awarded for showing the input.
1 mark awarded per output shown (up to 2 marks).
Up to 2 marks awarded if the flow chart clearly shows the function of the
Up to 2 marks awarded if the flow chart uses the correct shapes.

Key for reference:

Shape Meaning

\ e minator.

| The startand end of a fi¢

AdOD NOILO4dSNI

Decision-making

Inputs/outputs
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Process/instruction
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Test6

1. 1 mark per valid answer.

Linear

2. 1mark pcr valid answer.

Fulcrum

3. 1 mark per valid answer.
i)  Firstorder

ii) Third order

iii) Second order .

AdOD NOILO4dSNI

, ;reétjaﬁswer. 1 mark for showing working out.
MA = Lo {00 N = 10= 10:1

Effort 10N 1

5. i) 1 markfor correctanswer. 1 mark for showing working out.

Moment = Force (N) x Distance (m) =50 x 0.25=12.5

ii) 1 mark for correct answer. 1 mark for showing working out.
200N X 50 mm =100 N X d mm
2 X 50 mm = d mm
d =100 mm

COPYRIGHT
PROTECTED
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6. Up to 6 marks for a clearly drawn, annotated, correct mechanism.

Moving pivot

SN

I

Lose 1 mark per mistake in the mechanism, annotations or if the drawing is un

7. i)  Push/pull reverse linkage

ii) 1 mark for a correctly drawn arrow.

AdOD NOILO4dSNI
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9. 1 mark per valid answer.
i)  Spur gear

ii) Worm wheel and worm gear
iii) Bevel gear

iv) Rack-and-pinion

v) Sprocket and chain

10.

Accept other valid answer(s).
11. i) 1 markfor correctanswer. 1 mark for showing working out.
Gear ratio = Number of teeth on the driven gear = 24 = 3:2

Number of teeth on the driver gear 16

ii) 1 mark for a correctly drawn arrow/s.

AdOD NOILO4dSNI

12. 1 marKk for valid point/definition and 1 mark for valid explanation/example.

Answer could include:
Gear ratio means the amount one gear spins in relation to its connected gear.
turn once, but the driven gear will turn twice, making the gear ratio 1:2.

Allow any other valid point(s).

13. i) 1 mark for a correctly drawn arrow.

COPYRIGHT
PROTECTED
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ii) 1 mark per valid answer.
Changing the direction of the motion.
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14. i) 1 mark for a correctly drawn arrow.

Cam and followe

—
e

ii)

Change in motion

AdOD NOILO4dSNI

1. 1 mark per valid answer.
c) Textiles

2. 1 mark for a valid definition and 1 mark for supporting example.

Answers could include:

Fusibility is a material’s ability to melt easily. A material with a low melting po
fusibility.

Allow other valid answer(s).

COPYRIGHT
PROTECTED

3. 1 mark per valid answer.
c) Copper

4. i) 1 markper valid answer.

'9

)

Education

Metal ____ ———»
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ii) 1 mark for a valid point per material identified (up to 2 marks).
1 marKk for supporting evidence / example per material identified (up to

Answers could include:

Metal is used because it is a good thermal conductor which means that th
conducted easily and heat the water efficiently. The plastic is used on the
heat well and, therefore, means the user can use the handie to lift the kett

Allow other valid answer(s).

5. 1 mark per valid answer.
Magnetic properties i

6. 1 markpervalidans e/ e

Answe
. +  Plasticity
. *  Durability
* Har dness *  Malleability
J Toughness J Brittleness
Allow other valid answer(s).
7. i) 1 marKk for identifying a valid mechanical property of plastic.
Answers could include:
e  Strength ¢ Durability
*  Hardness *  Plasticity

*  Toughness

1 marKk for supporting evidence / example.

Answers could include:
The plastic which the lunch box is made from has high p]ast1c1ty This mea::
during manufacture. :

Allow other valid answer(s).

A

ii) 1 mark for mentioning the ~ . ! ap a 1,,10perty identified in the previou
1 mark for ldcntlfv"1 G iy 't 1.aKes the material appropriate for the funct::

AdOD NOILO4dSNI

\ tu 150 Li6ans that the plastic has the ability to be easily moulded.
 forms, including the Lego brick shape, cheaply and easily.

Allow other valid answer {s).

8. 1 mark for a valid definition and 1 mark for supporting example.

Answers could include:
Malleability is the ability to bend without breaking. Metals are considered mal
and manipulated without cracking or breaking. Gold, copper and tin are exam

Allow other valid answer(s).

9. i) 1 markper valid answer.
A material that has the ability to resist being crushed has high compressi

COPYRIGHT
PROTECTED

if) 1 mark per valid answer.

A material that can be easily stretched hasalow t=. ». 2 strength.

10. 1 mark for a valid pointand 1 mark f" * 00 tag evidence / example.
Answers could include: ) s 2 N
The propertiesofam=t - : 'L"lmproved by adding one or more other ma
than one qgaal *. 1 . prove the final properties.

'9

)

Education

‘ ":ili(x~'an§we1‘[s).

11. 1mark per matcnal used (up to 2 marks}.
1 mark per correct annotation (up to 2 marks).
1 mark per explanation of material property.
Up to 2 marks awarded for clarity of drawing.
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Test 8

1. 1 mark per valid answer.

v
2. 1 mark per valid answer.
Answers could include:
¢ Bleedproof ~*  Tracing

e Grid .« Cartridge
* Layout .

Allow any other valid point(s). .

3. 1 mark per valid ansv¢
Grams pezggetr2:a
T L

AdOD NOILO4dSNI

3 o 3
\ ild AnSwer.
200 gsm™

5. 1 mark for valid point/definition and 1 mark for valid explanation/example.

Answer could include:
Paper can be laminated to make it stronger. Lamination is the process of layer
materials to make it stronger or give it other properties.

Allow any other valid point(s).

6. i) 1 mark per valid answer.
Foam core is often used for models and mounting posters because it is sti COPYRIGHT
ii) 1 mark awarded if drawing is a cross section. PROTECTED
1 mark if drawing is of foam board.
Up to 2 marks awarded for correct annotal iy s
Up to 2 marks awarded for claritv ¢ av 'n

Thin papé}: lave Foam layer

) ‘9

)

Education

Thin paper layer
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7. i) 1 mark for valid point/definition and 1 mark for valid explanation/exam
Answer could include:
Corrugated cardboard is often used for secondary packaging because it'’s |

Allow any other valid point(s).

ii) 1 markawarded if drawing is a cross section.
1 mark if drawing is of corrugated cardboard.
Up to 2 marks awarded for correct annotatiori. .~
Up to 2 marks awarded for clarity of ¢ -av (n¢

L

Linerboard / 2 11\/ 1

Linerboard / Outer layer

8. 1 mark per valid answer.
Solid white board

9. 1 mark for valid point/definition and 1 mark for valid exn‘ natxon/ example.

Answer could mcludc .  d

AdOD NOILO4dSNI

1. 1 mark for identifying that a hardwood is wood from slow-growing trees.
1 marK for supporting evidence / example of hardwoods.
1 mark for identifying that softwood is wood from fast-growing trees.
1 mark for supporting evidence / example of softwoods.

Allow other valid answer(s).

2. 1 mark per valid answer.
Answers could include:

T oAsh : Bala COPYRIGHT
- PROTECTED

¢ (Oak *+  Mahogany
Allow any other valid answer(s).

3. 1 mark per valid answer.

Answers could include:
* Larch *  Douglas fir

. Hemlock

'9
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Allow any other valid answer(s).
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4.

5.

10.

11.

12.

1 mark per valid answer.
Ash

ye

For Your Information:

Ash is often used for tool handles because it is tough and is the most

elastic European wood. These properties help the wood te absorb shock

which prevents the shock from travelling into the U] rm and makes it
. amore durable tool handle. :

1 mark per valid ans:«

Beech is often used for outdoor children’s toys because it is non-toxic and
resistant to splintering due to its dense grain. Beech also finishes well and
can be painted.

1 marKk for a valid point and 1 mark for supporting evidence / example.

Answers could include:
Balsa wood is often used for modelling because it is incredibly light and soft. T
and makes the overall weight of the model light with less need for support.

Allow other valid answer(s).

2 marks for a valid description, 1 mark for 1d0nt1fymg 5 1t is a hardwood, 2
the uses of pak. -

Answers could include: . >
Oak is a hardwood. Itis stron’ i 3 T dmd and has a light brown colour. Itc
‘ Tj...as'i\fé"fux niture pieces, boat building and buildi

1 mark\G dlld answer.

Answers could include:
. Oil o Wood stain
¢  Paint *  Polyurethan

Allow any other valid answers(s).
Forest Stewardship Council

1 marK for a valid point and 1 mark for supporting evidence / example / expl
Answers could include:

Manufactured board is sheets of wood composite which is man-made. These s
sizes which makes them particularly useful for construction and cheap furnitu

Allow other valid answer(s).

1 mark per valid answer.
Plywood

1 mark pervalidars <« 4

. Hardboard
. Laminboard

. Blockboal d
Allow any other valid answers(s).
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Test10

1. 1 mark for identifying that a ferrous metal is a metal that contains iron.
1 marKk for supporting evidence / example of ferrous metals.
1 mark for identifying that non-ferrous metal is metal that doesn’t contain iro
1 mark for supporting evidence / example of non-ferrous metals.

Allow other valid answer(s).

2. 1 mark per valid answer.

Answers could include:
. Castiron
J Stainless steel

Allow arggsen el a0
3. 1mark lid answer
Answers could include:
J Aluminium J Silver
*  Copper *  Pewter
o Zinc . Gold
. Tin o Platinum
. Brass

Allow any other valid point(s).

4. 1 mark for a valid point and 1 mark for supporting evidence / example.

Answers could include:

An alloy is a metal that is made by combining two or more metals. Combining
with improved, or required, properties or characteristics. Pewter is a non-ferr
like silver but is cheaper to produce.

Allow other valid answer(s).

5. 1 mark per valid answer.
Aluminiom

AdOD NOILO4dSNI

Stainie:-\e=glis hard and does not rust. This makes ita good material to use f
hygenic. it also has a shiny silvery finish which makes it aesthetically pleasing.

Allow other valid answer(s).

7. 1 mark per valid answer.

Answers could include:
*  Veryhard *  Harder than
¢  Strong *  Durable
U Less ductile than mild steel

Allow any other valid point(s).

COPYRIGHT
PROTECTED

8. 1 mark per valid answer.
Answers could include:
e Ductile 2o o+ Tough
*  Malleable e i
*  Poorresistance to corrosion - .

Allow any other valid point’:

; g

vl ;-;_“,.£1~'fpﬂ:(‘>11, 1 mark for identifying that it is non-ferrous.

)

Education

AnswerS#®id include:

Copper is a non-ferrous metal. Itis a very good electrical conductor, it is reddi
and malleable. It also conducts heat well. It is most commonly found in electri
also be used for roofing and jewellery.

Allow other valid answer(s).
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10.

1 mark per valid answer.

Answers could include:
. Silver

J Gold

U Platinum

Allow any other valid point(s).

i

1 mark for identifying that th in U - _.¢s'can be remoulded using heat.
1 mark for supporftir . i - Vit example of thermoplastics.
1 mark S . o nat thermosetting plastics cannot be remoulded using
: 1%,9‘0 airting evidence / example of thermosetting plastics.

) o

G 1id answer(s).

1 mark per valid answer.
Answers could include:

¢  Polypropylene (PP) s Acetate

¢  Acrylic (PMMA) *  Low-density
¢ Polyethylene terephthalate (PET) * Expandedpc:
¢ High-density polyethylene (HDPE) ¢ Polyvinyl ch

¢ High-impact polystyrene (HIPS) ¢ Nylon

Allow other valid answer(s).

1 marKk per valid answer.

Answers could include:

¢  Polyester resin (PR} ~*  Ureaformal

¢  Phenol formaldehyde (PF) .+ Melamine fo:
*  Epoxy resin (ER) s

Allow other valid answer(s]). gy

1 mark for avalid poin . ":__,grk'f(‘)‘}jSUppOI‘ﬁﬂg example.

AnSwercguiad 1 ‘F

A natu! ‘tjc .sa plastic that occurs naturally and is not produced through
include \Gg@#nd amber.

Allow other valid answer(s).

1 mark for valid point and 1 mark for valid explanation.

Answer could include:
Urea formaldehyde (UF) is a very good electrical insulator. This means that it
makes it safe to use for plug sockets as it allows people to touch the socket wit

Allow any other valid point(s).

1 mark for a valid point and 1 mark for supporting evidence / example.

Answers could include:
Polystyrene is lightweight and a good insulator. Itis often chosen for packagin
unnecessary weight while keeping the product intact apd » btected.

Allow other valid answer(s).

1 mark per valid answer.

Answers could includ=:
¢ Strong .
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10.
11.

12.

L2 — o Test12

1 mark per valid answer.
Answers could include:

¢ Tough ¢  Easily scrat
*  Brittle when thin *  Available in
¢  Easily formed ¢ (Canbe tran

Allow other valid answer(s).

1 mark per valid answer.
i)  Polyethylene terephthalate (PET)
ii) Polyvinyl chloride / PVC "

2 marks fora valid 7::a @ x,;mark for identifying that it is a thermoplasti
2 markosyllbrc @ - . xamples of the uses of polypropylene.

Polyprop J\,lIElS a thermoplastic. It is a very flexible plastic with a high-impac
found plastic, it is easily recyclable. It is used for products with live hinges due {¢
used for food containers.

Allow other valid answer(s).

1 mark per valid answer.
Answers could include:

. Films and rolls . Tubes

J Foam . Powders
U Granules . Blocks

. Sheets

Allow other valid answer(s).

1 mark per valid answer.

Answers could include: gl
*  Resin

¢  Powder . :

Allow other valid answer[s‘uﬂ;

1 mark for identifying that a natural fibre is an animal- or plant-based fibre.
1 marKk for supporting evidence / example of natural fibres.

1 mark for identifying that synthetic fibres are man-made and made from cru
1 mark for supporting evidence / example of synthetic fibres.

Allow other valid answer(s).

1 mark per valid answer.

Answers could include:
J Wool J Linen
J Cotton J Silk

Allow any other valid point(s).

1 mark per valid answer.

Answers could include: 4
¢ Nylon/polyamide S B ¢+ Acrylic

*  Polyester 1 7 2 +  Elastane (L

Allow any other valic . -

'Z}L%g fir 1 2 &lé’fxaing fibres. 1 mark for defining mixing fibres.
AnswerREgGg®. include:

The difference between blending and mixing fibres is whether the fibres are p
made into yarn. Blending fibres is when two or more types of fibre are mixed t

when two or more yarns made of one fibre are knitted /woven together to mak

1 mar]

Allow other valid answer(s).
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10.

11.

12.

1 mark per valid answer.
Nylon/polyamide

1 mark for a valid point and 1 mark for supporting evidence / example.

Answers could include:

Cotton is often used for bedsheets because it is comfortable, hardwearing, abs
hot weather. These properties make cotton desirable for hed sheets because t
comfortable during the night and can be washed ot~ - 1. ut deteriorating.

o

Allow other valid answer(s).

L

1 mark per valid answer.

Answers could incl 1
o R = More durab
i ;;ha‘fx'pure cotton +  Easily dyed
Allow an¥other valid point(s).

1 mark per valid answer.

Answers could include:

¢ Hard-wearing ¢ Quick-dryin
*  Greatstretch *  Good handl
¢  Resists creasing *  Good drape

Easily takes colour
Allow any other valid point(s).

2 marks for a valid description, 1 mark for identifying that it is a natural fibre
2 marKks for providing examples of the uses of silk.

Answers could include:
Silk is a natural fibre. It is made from the cocoon of a Chine’ze silkworm. Itisa
good drape. It is most commonly used to produce bizh - i -lothing and beddi

Allow other valid answer(s).

1 mark per valid answer. .

*  (Cardigans
. +  Baby shoes
Allow other valid answer(s).

1 marKk per valid answer.

Answers could include:
¢ Upholstery ¢  C(lothing
. Tablecloths o Bed sheets

Allow other valid answer(s).

1 mark per valid answer.
Answers could include:

*  Disposable products o s+ Anti-scratch i
e C(Cloths 5 Insulation
*  Protective clothing - +  Crafts

Teabags
Allow other valid anszv
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13. 1 mark for an appropriate diagram showing a knitted fabric construction metl
Up to 2 marks awarded for a correctly annotated and clearly presented diagra

Example of diagrams:

Weft knitting

Example of diagram:

AdOD NOILO4dSNI

Example of diagram:
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