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Sticky Note
Usually the question number

Sticky Note
The number of candidates attempting that question


Sticky Note
The mean score is calculated by adding up the individual candidate scores and dividing by the total number of candidates. If all candidates perform well on a particular item, the mean score will be close to the maximum mark. Conversely, if candidates as a whole perform poorly on the item there will be a large difference between the mean score and the maximum mark. A simple comparison of the mean marks will identify those items that contribute significantly to the overall performance of the candidates.
However, because the maximum mark may not be the same for each item, a comparison of the means provides only a partial indication of candidate performance. Equal means does not necessarily imply equal performance. For questions with different maximum marks, the facility factor should be used to compare performance.


Sticky Note
The standard deviation measures the spread of the data about the mean score. The larger the standard deviation is, the more dispersed (or less consistent) the candidate performances are for that item. An increase in the standard deviation points to increased diversity amongst candidates, or to a more discriminating paper, as the marks are more dispersed about the centre. By contrast a decrease in the standard deviation would suggest more homogeneity amongst the candidates, or a less discriminating paper, as candidate marks are more clustered about the centre.


Sticky Note
This is the maximum mark for a particular question


Sticky Note
The facility factor for an item expresses the mean mark as a percentage of the maximum mark (Max. Mark) and is a measure of the accessibility of the item. If the mean mark obtained by candidates is close to the maximum mark, the facility factor will be close to 100 per cent and the item would be considered to be very accessible. If on the other hand the mean mark is low when compared with the maximum score, the facility factor will be small and the item considered less accessible to candidates.


Sticky Note
For each item the table shows the number (N) and percentage of candidates who attempted the question. When comparing items on this measure it is important to consider the order in which the items appear on the paper. If the total time available for a paper is limited, there is the possibility of some candidates running out of time. This may result in those items towards the end of the paper having a deflated figure on this measure. If the time allocated to the paper is not considered to be a significant factor, a low percentage may indicate issues of accessibility. Where candidates have a choice of question the statistics evidence candidate preferences, but will also be influenced by the teaching policy within centres.
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4. The images below show an existing door handle and a new prototype design.

Existing design - Prototype design

(a) To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

() Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. [4]

Advantage: ‘,lﬁm ......... CAn VBT IR T RN AR 7ok e 7 X U SOOI VAR W

et S S MR SELEA e % .........
Disadvantage: CN L is AR LS e T AcCas.nfe RS
3{7 ........... R 1 OO OO OSSO
(i)  An additional prototype handle is to be created by metal casting.
Describe a process of metal casting the handle. ' [6]
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. [10]

Marks will be awarded for the content of the answer and the quality of
written communication.
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4. The images below show an existing door handle and a new prototype design.

Existing design Prototype design

(a) To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

() Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. [4]

Advantage: 74 CANC Msnln‘cjxx Y\HQLJAL W/]} (nJarke
Q..o OF.... OO .. G bl F0.. /Qci.a;%m .....
gjw ........... Con. et @\3(9%;3&1%{‘@4“3& ............................................
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(i) An additional prototype handle is to be created by metal casting.

Describe a process of metal casting the handle. [6]
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. [0y~

Marks will be awarded for the content of the answer and the quality of
written communication.
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4. The images below show an existing door handle and a new prototype design.

Existing design Prototype design

(a)  To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

(i) Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. 4]

Advantage 'ﬂ% | bMC Machln@ . //44 Cfa&é 4 F’?&é‘ﬂ%

.......... J(pu ﬁal @yﬁmﬂ{w‘
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(i) -~ An additional prototype handle is to be created by metal casting.

Describe a process of metal casting the handle. Umé{j },3, [6]
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. _ , [10]

Marks will be awarded for the content of the answer and the quality of
written communication.
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Question 4

The images below show an existing door handle and a new prototype | AO3 | AO4 | Mark
design.
(@) (i) | To test the performance of the new design, a prototype v 4
handle was made using a CNC milling machine.
Explain one advantage and one disadvantage of using a
CNC milling machine compared to a 3D printer.
Answers that indicate an understanding of the advantages and
disadvantages of CNC Milling compared to 3D printing should be awarded
up to 4 marks based on: Candidates are required to write an advantage and
disadvantage of CNC vs. 3D printing.
Advantage
CNC is a very well understood process for making high quality metal
components. The products can be machined from a variety of alloys and
materials that may not be able to be 3D printed. The CNC machine to
produce this metal part will be a lot less expensive than the equivalent
metal 3D printer. A 3D machined component is likely to behave more
similarly to the production version.
Disadvantage
There are some hollow forms and complex geometries that 3D printers may
be able to produce that CNC machine cannot. As the designs become more
complex 4th, 5th Axis machines become increasingly necessary and
expensive. Repeated tool changes.
Guidance to markers
No answer or no relevant information presented or discussed. 0
Brief description e.g. 1
Advantage: 3D Machined metal part will be stronger than a 3D printed part | each
Disadvantage: 3D machining can not make some shapes a 3D printer can
More detailed response e.g. 2
Advantage: 3D Machined metal part will be stronger than a 3D printed part, | each

be cheaper to produce and the machine itself is less expensive.
Disadvantage: 3D machining can not make some shapes a 3D printer can
such as complex organic and hollow form geometries, which may create
structurally superior geometry.

Accept any appropriate answers.






(ii)

An additional prototype handle is to be created by metal v

casting.

Describe a process of metal casting the handle.

Answers that indicate an understanding of casting (sand,lost
wax/investment could also be acceptable) should be awarded up to 6 marks
based on:

Place a pattern in sand to create a mould.

Incorporate the pattern and sand in a gating system.

Remove the pattern.

Fill the mould cavity with molten metal.

Allow the metal to cool.

Break away the sand mould and remove the casting.

Finishing including: Deburring filing, sand blasting, anodising, etc

Guidance to markers

Accept the stages in the process above, up to a total of 6 marks. You may
award 1 mark for each appropriate stage identified. Accept stages out of
order, and stages may differ depending on the chosen casting method.






(b)

Analyse James Dyson's innovative products and how they v
have influenced the market and his competitors.

Marks will be awarded for the content of the answer and the
quality of written communication.
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Answers that indicate an understanding of James Dyson and his company
should be awarded up to 10 marks based on:

Serial inventor before fame with DCO1: ball barrow and sea truck.
Cyclonic action.

Initially tried to license technology to existing vacuum brands but
turned down mainly due to technology eliminating profit margins
form sale of bags.

Many competitors have tried to emulate Dyson style and
engineering concepts.

Aggressive legal action to protect patents.

Great emphasis on gaining patent protection

First launched in japan under a license agreement as “G force”
Cyclonic action in vacuum cleaners, starting with DCO01

Bagless vacuum cleaners

Futuristically styled products and yellow / grey / purple colour
schemes Gender neutral.

Many revitalised cleaners in the range,

portability and wireless

Quick to discontinue unsuccessful products such as CR01 washing
machine.

Developed Air blade hand dryers with improved force / drying
Market disruptor: rapidly rose from no market share to Market leader
in vacuum cleaners.

Digital motors: a key technology in enabling performance of battery
power devices.

Sophisticated dual cyclonic action improved suction and
performance over others.

Perceived higher quality than competitors.

Replaced bags with transparent container to show effectiveness of
cleaning.

Reliability and excellent build quality Support / Customer services /
aftersales.

Bright, non-white products with high aesthetic value, as well as
functional value.

Bladeless fans (market disruptor)

360 eye robotic cleaner

Dyson hairdryer (market disruptor)

Significant use of Virtual testing in CAD, using FEA(Finite Element
Analysis for simulation forces and stresses) and CFD (computational
Fluid Dynamics to model air flow efficiency in products)

Significant emphasis on testing and use of scientific evidence to
show performance advantages over competitors.

Supportive of young engineers and Design Technology, recently
creating Dyson University course.

High value jobs kept in UK, manufacturing outsourced to cheaper
locations, typically far east.






Guidance to markers
Incorrect/no answer.

Brief analysis with little detail of influence and innovations of Dyson. Quality
of Written Communication is limited, presenting material with limited
coherence, many errors of grammar, punctuation and spelling.

e.g. One or two point from the above list conveyed in a very simple fashion.
See list above.

More detailed analysis, with some explanation and detail of influence and
innovations of Dyson. Quality of Written Communication is basic, presenting
occasionally appropriate material with some coherence, some errors of
grammar, punctuation and spelling.

e.g. Several (3-4 points) conveyed in a simple fashion. See list above.

Detailed analysis and explanation of influence and innovations of Dyson.
Quiality of Written Communication is good, presenting mainly appropriate
material in a coherent manner, few errors of grammar, punctuation and
spelling.

e.g. A good range of points conveyed clearly and well.See list above.

Clear and detailed analysis and explanation of influence and innovations of
Dyson Quality of Written Communication is excellent, presenting wholly
appropriate material in a coherent and logical manner, hardly any errors of
grammar, punctuation and spelling.

e.g. Many points conveyed articulately( 8 or more) See list above.

1-2

3-4

5-7

8-10

Total

20











4. The images below show an existing door handle and a new prototype design.
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Existing design - Prototype design

(a) To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

() Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. [4]

Advantage: ‘,lﬁm ......... CAn VBT IR T RN AR 7ok e 7 X U SOOI VAR W

et S S MR SELEA e % .........
Disadvantage: CN L is AR LS e T AcCas.nfe RS
3{7 ........... R 1 OO OO OSSO
(i)  An additional prototype handle is to be created by metal casting.
Describe a process of metal casting the handle. ' [6]
Lreande o onnkat o meld ﬂ? ........ e prodlaet. . vyaa.. wenk..
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Sticky Note

There is reference to comparison of materials and detail accuracy, so 3 in total



Sticky Note

Melting metal , moulded and finish all mentioned  for 4 marks
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. [10]

Marks will be awarded for the content of the answer and the quality of
written communication.
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Sticky Note

Reasonably 'Detailed analysis' third level of mark scheme category for 6 marks
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4. The images below show an existing door handle and a new prototype design.

Existing design Prototype design

(a) To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

() Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. [4]

Advantage: 74 CANC Msnln‘cjxx Y\HQLJAL W/]} (nJarke
Q..o OF.... OO .. G bl F0.. /Qci.a;%m .....
gjw ........... Con. et @\3(9%;3&1%{‘@4“3& ............................................

Disadvantage: .7J A 32 Iipt(ne%r ..C}\ths nob.... l,»)ag-&i; .
9‘-"-’3&1 ............ CE . amy... maertly eSS b S G
OA{WM ................. Lo S S LT U

(i) An additional prototype handle is to be created by metal casting.

Describe a process of metal casting the handle. [6]

© WJEC CBAC Ltd. ' (3601U10-1)




Sticky Note

Excellent, detailed response covering all points. 4 marks



Sticky Note

Mentions mould, though no source, and melting the metal and quenching. 3 marks





(b)

S gy Qw& ............. b T B s et

11

Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. [o1|-

Marks will be awarded for the content of the answer and the quality of
written communication.

Jﬂg\mclnj HBu. Ma
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4. The images below show an existing door handle and a new prototype design.

Existing design Prototype design

(a)  To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

(i) Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. 4]

Advantage 'ﬂ% | bMC Machln@ . //44 Cfa&é 4 F’?&é‘ﬂ%

.......... J(pu ﬁal @yﬁmﬂ{w‘
Disadvantage: yﬂ‘i .............. Pri 'lL ":WH ....... C/m.éc. ......... G....! Moo[e[ ............
...... u{i«hmvrcadm(l/i%@/mh’feﬂmz

(i) -~ An additional prototype handle is to be created by metal casting.

Describe a process of metal casting the handle. Umé{j },3, [6]
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Sticky Note

Candidate has attempted both parts, 1 mark for each



Sticky Note

Good clear detailed answer for 5 marks
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. _ , [10]

Marks will be awarded for the content of the answer and the quality of
written communication.
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Sticky Note

Top category answer with a clear and detailed analysis for 8 marks
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Examiner
[
4. The images below show an existing door handle and a new prototype design. o

Existing design Prototype design

(a) To test the performance of the new design, a prototype handle was made using a CNC
milling machine.

(i) Explain one advantage and one disadvantage of using a CNC milling machine
compared to a 3D printer. [4]

AGVANTAGE: ...

(i)  An additional prototype handle is to be created by metal casting.

Describe a process of metal casting the handle. [6]

© WJEC CBAC Ltd. (3601U10-1)
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(b) Analyse James Dyson’s innovative products and how they have influenced the market
and his competitors. [10]

Marks will be awarded for the content of the answer and the quality of
written communication.

© WJEC CBAC Ltd. (3601U10-1) Turn over.
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5. (a) Study the image of a seesaw shown below.

()  Circle the correct classification for the lever used in the seesaw.

@ Class 2 Class'3

(if) - Define the term ‘equilibrium’ in relation to the seesaw. [1]

(i) In thé space below draw and label a diagram of the seesaw mechanism. [3]

Twb = Seices her wpea  Fhe
S‘tﬁgéw ab . Yine Poarmi fFrmi (lfamd)

Causiag Fat  Uadanpe of [0 JoeSaw

o otnmnage  Aepeading g ot
= P s G (ke
st / [god load. o O5porr Leandt

g!'f:wa

= m\r

.

‘&‘%gq\n-fa.m» Fag  Piver: fa whifsn Ficg

SeeSan  mMovesy (70
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(b) ~ Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid.

Hardwood handie

Stainless steel
body

which  ys  engre  Yoda  eeoudh  fo... fosfiefith....
At dve e S B b M beriix. dsme....
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(¢) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

2
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(d) A hardwood handle is bonded to the stainless steel body of the bottle opener.

Evaluate how this benefits the uéer and impacts on recyclability. [5]
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5.  (a)  Study the image of a seesaw shown below.

(i) Circle the correct classification for the lever used in the seesaw. (1
@ Class 2 Class 3
(i)  Define the term ‘equilibrium’ in relation to the seesaw. [1]

O3 Hu ég—cQS fo éﬁd{ﬁ oe Sk ‘{1
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(b)  Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid. 5

Hardwood handle

Stainless steel
body

© WJEC CGBAC Lid. =/ (3601U10-1)
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(c) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

@rq ............ Gm@&% .................
ST SN N YO W Jod S oy

€

’&fjé\}L}O’\ysq/A ................ “(7

(d) A hardwood handle is bonded to the stainless steel body of the bottle opener,

Evaluate how this benefits the user and impacts on recyclability.

A Lol L e

S b
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(a) Study the image of a seesaw shown below.

(i)  Circle the correct classification for the lever used in the seesaw. [1]

Class 2 Class 3

(i) Define the term ‘equilibrium’ in relation to the seesaw.

tqul}ww .......... é? ............... )> ly ........ gu ........ (h a/hmya .................
.......................... J.

(i)  Inthe space below draw and label a diagram of the seesaw mechanism. [3]

Mo Yuiliim st
l‘w} JW& Mh@y ﬁ‘
;w e, b e
L;,w;,,y N/m)

Tm—— TI}L f) lnse ZeAQ,,

' eﬁf/// Ucu el yu
Pl':z ) })ajp h OLL/ /o

mmm}s ,f&wh,;y an ﬂl{aj-’ﬁ‘lm

w o fo 12 n 4t
l

kk C"'uﬁ[m
“?m«, bl di) l’lme fi’m fle )Jal
(J}mge C}Jw.ge é!u /m ekt uu | a) g
| lb [WJ\ n ¢ &ulll“éh'c’ﬂ) Dece h g loy
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(b)  Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid. 5

Hardwood handle

Stainless steel
body

; ' 100 mm

......... ’)‘Mm"}cm-vu’\m7%%‘—’100«:0"%

........... Moeal oo o WL dde o Olmx X zhMe

Loy N N = b X - b
; (PR |

N O] 0 K b
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(¢c) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

ot didbmb ol DR

S N T 7 M I A

MCO&I%L% .............. Cul I(I ....... Eﬂmhf bt M// el by /)u/ I8
ﬂ“VWM .............. 'P’\{’Mu\« .......... f LMM ....... '} ....... / G Preine.. {v 79&1 Wer, %\v&v

by & @ bk, Sy, ho fkyahié ek o cecytlubilly

b B Pokd.

© WJEC CBAC Lid. . (3601U10-1) Turn over.











Question 5.

1} -

A

Fulcrum

Guidance to markers Incorrect/no answer

Award 1 mark for each of:
e Fulcrum/Pivot
e Load
o Effort

Study the image of a seesaw shown below. AO3 | AO4 | Mark
(@) (i) Circle the correct classification for the lever used in the v 1
seesaw.
Class 1 Class 2 Class 3
Incorrect/no answer. 0
Class 1 1
(i) Define the term equilibrium in relation to the seesaw. v 1
Incorrect/no answer. 0
Equilibrium is when the forces are in balance. 1
or
The force multiplied by the distance on each side of the seesaw fulcrum are
equal.
Or
The moments are equal.
Accept any alternative wording with equivalent meaning.
(iii) In the space below draw and label a diagram of the seesaw v 3
mechanism.
Effort Load

15
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E.g Stainless steel has superior corrosion resistance and is safe for use
with food; it has a higher stiffness/ modulus of elasticity compared to the
bottle cap material, meaning the cap will always deform before the bottle
opener.

(b) Use the principle of moments to calculate how much force F v 5
the user must apply to open the bottle if 200N at the bottle
cap is sufficient to remove the lid.
Marks for working out calculation should include:
Incorrect/no answer. 0 mark
Taking moments through force/point R 1 mark
clockwise moments = 200*20 1 mark
anti-clockwise moments = 100*F 1 mark
Correctly rearranging formula:
200*20 =F 1 mark
100
Correct answer: F= 40 N or greater 1 mark
(© Evaluate the functional and mechanical properties of v 5
stainless steel that makes it appropriate for the bottle opener.
Candidate's response will need to address the selection of stainless
steel as a material for the bottle opener in terms of functional and
mechanical factors:
Functional
Corrosion resistance
Resistant to abrasion
Inert and food safe
Mechanical properties
Good hardness relative to softer bottle caps
Good stiffness/modulus of elasticity(resistant to bending)
Good Ultimate tensile strength
Good toughness/ resistance to impact
Guidance to markers
No answer or no evaluation. 0
Simplistic evaluation but no reasoning limited understanding evident. 1
E.g. The bottle opener is made from stainless steel because it is hard
wearing.
Some evaluation evident and limited reasoning. Some understanding 2-3
evident.
E.g. The bottle opener is made from stainless steel because it is will not rust
and it is strong enough to remove the bottle caps.
Clear evaluations with detailed reasoning. Detailed understanding evident. 4-5

16
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(d)

A hardwood handle is bonded to the stainless steel body of v
the bottle opener.

Evaluate how this benefits the user and impacts on
recyclability.

Candidate's response will need to address the benefits to the user and the
recyclability/environmental issues.

Benefits for user:
¢ Improved comfort
e Improved grip
e Aesthetic preference

Potential issues relating to recyclability and waste:
e More materials increases complexity of recycling
e Bonding of materials makes separation of materials difficult
e Hardwoods may not come from a sustainably managed forest.

Guidance to markers
No answer or no evaluation.

Simplistic evaluation but no reasoning limited understanding evident.

E.g. The handle will make it more comfortable or it will be harder to recycle.

Some evaluation evident and limited reasoning. Some understanding
evident.

The handle will make it more comfortable due to the width spreading the
force more evenly over the finger or it will be harder to recycle due to the
materials being joined.

Clear evaluations with detailed reasoning. Detailed understanding evident.

The wider handle increases comfort by distributing force more evenly and
allows for a better grip improving function or it will be harder to recycle due
to the materials being permanently joined, preventing separation for
recycling as well as doubling the number of materials requiring recycling.

2-3

Total

20

17
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(a)  Study the image of a seesaw shown below.

()  Circle the correct classification for the lever used in the seesaw.

@ Class 2 Class'3

(if) - Define the term ‘equilibrium’ in relation to the seesaw. [1]

(i) In thé space below draw and label a diagram of the seesaw mechanism. [3]

Twb = Seices her wpea  Fhe
S‘tﬁgéw ab . Yine Poarmi fFrmi (lfamd)

Causiag Fat  Uadanpe of [0 JoeSaw

o otnmnage  Aepeading g ot
- dpa resn g e,
st / [god lrzee O5porr Leandt

g!'f:wa

= m\r

.

‘&‘%gq\n-fa.m» Fag  Piver: fa whifsn Ficg

SeeSan  mMovesy (70
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first part correct but second part not, 1 out of 2



load,fulcrum and effort all mentioned for three marks
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(b) ~ Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid.

Hardwood handie

Stainless steel
body

which  ys  engre  Yoda  eeoudh  fo... fosfiefith....
At dve e S B b M beriix. dsme....
X G A n B hsvofs\,ﬂd .......... Lo 2% TIPIAN Fane . lesc rnma... Sawadls..
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No relevant calculations, 0 marks
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(¢) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

2
..S.m.{.f.\!fas.’..s ........ SEeet o npfiepdiate | Sor o berrie  cpevev. lecevie  CF

AF B B LG IOIRLE DN VA EN AL SR AA s BNl For
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..... Ay wv‘f'hzw;em’aMﬂgw“’.,[il?M/bmava

...... 0 ‘zf?'\n'(ﬂ””‘(S“W(’“’"\/“?x’\.%i#’i'va}"i’"hﬂ'“f'k‘S

....... ﬁf&\liawiS@rfml’ciﬂm!‘w\vr-rwsljuh;‘uﬂd{
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(d) A hardwood handle is bonded to the stainless steel body of the bottle opener.

Evaluate how this benefits the uéer and impacts on recyclability. [5]
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3 clear properties for 3 marks



Better on the recycling than the user implications for 3 marks
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(a) ~ Study the image of a seesaw shown below.

(i) Circle the correct classification for the lever used in the seesaw. (1
@ Class 2 Class 3
(i)  Define the term ‘equilibrium’ in relation to the seesaw. [1]

O3 Hu ég—cQS fo éﬁd{ﬁ oe Sk ‘{1

© WJEC CBAC Lid. ! (3601U10-7) Turn over.




Sticky Note

both parts correct 2 marks



Sticky Note

1 mark given for this attempt
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(b)  Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid. 5]}~

Hardwood handle

Stainless steel
body

© WJEC CGBAC Lid. =/ (3601U10-1)




Sticky Note

no relevant calculation 0 mark





S

15

(c) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

@rq ............ Gm@&% .................
AL ... AN § Ui S QAo )AQF& ........ pekel....... H/ﬂf .......... ol
Chod... Sl ée "é{ .......... ﬁvl(/si@ ....... /4 o f(

’&fjé\}L}O’\ysq/A ................ “(7

(d) A hardwood handle is bonded to the stainless steel body of the bottle opener,

Evaluate how this benefits the user and impacts on recyclability.

A b

© WJEC CBAC Lid. ! (3601U10-1)
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Sticky Note

3 properties mentioned for three marks



Sticky Note

User aspects mentioned accurately, but recycling impacts unclear, 3 marks
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Class 2

(i)  Inthe space below draw and label a diagram of the seesaw mechanism. [3]

(a) Study the image of a seesaw shown below.

: C'fu(;’{mm a dodo 2 1}
“?m«, uu di) l"me fi’m Ho

;w b

4
!
@_e)}aﬂ,

d}u\ge C’)w.ge é!u/n‘
| lb (e«u)\ 17 eyau'lﬂénm
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mmm}s ,f&wh,;y an ﬂl{aj-’ﬁ‘lm

(i)  Circle the correct classification for the lever used in the seesaw. [1]

Class 3

(i) Define the term ‘equilibrium’ in relation to the seesaw.

t%l}ww .......... QZ’ ............... )> .........................

ﬂu ........ (h aﬂ)m j yﬂ .................

................ J

Ha  Yall Lyim ot
3 ”‘é}’?’ ﬁ‘

y,u’ UC‘C

J 0 g;,,y N/m)

f) Wi Zellw,,

/ gcu bu[ y“
% o L

Lol g loglh b e
{‘u bulincey @ 'l“zlr(f'?%rer




Sticky Note

two accurate answers, 2 marks



Sticky Note

very detailed response for 3 marks
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(b)  Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid. 5

Hardwood handle

Stainless steel
body

100 mm

......................................................................................................................................................................................

......... ’)‘Mm"}cm-vu’\m7%%—10%:0"%

........... Moeal oo o WL dde o Olmx X zhMe

Loy N N = b X - b
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Sticky Note

student calculation arrives at correct answer,
very clear response, 5 marks
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(¢c) Evaluate the functional and mechanical properties of stainless steel that makes it
appropriate for the bottle opener. [5]

Do owdd bl b bl W@ ......... T
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Sticky Note

Exemplar answer 5 marks



Sticky Note

another exemplar answer for 5 marks
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(@) Study the image of a seesaw shown below.

(i) Circle the correct classification for the lever used in the seesaw. [1]
Class 1 Class 2 Class 3

(i) Define the term ‘equilibrium’ in relation to the seesaw. [1]

(iii)  In the space below draw and label a diagram of the seesaw mechanism. [3]

© WJEC CBAC Ltd. (3601U10-1) Turn over.

Examiner
only





14

Examiner
only

(b)  Study the bottle opener shown below.

Use the principle of moments to calculate how much force F the user must apply to open
the bottle if 200N at the bottle cap is sufficient to remove the lid.

Hardwood handle

Stainless steel
body

© WJEC CBAC Ltd. (3601U10-1)





15

Examiner
|
(c) Evaluate the functional and mechanical properties of stainless steel that makes it o

appropriate for the bottle opener. [5]

(d) A hardwood handle is bonded to the stainless steel body of the bottle opener.

Evaluate how this benefits the user and impacts on recyclability. [5]

© WJEC CBAC Ltd. (3601U10-1) Turn over.










6.
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(@ A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

I a_lnput i

139.82k

(i) Name of output component.

(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.

(i) Circle whether the input sensor is a digital or analogue device. [1]

- analogue

(i) Explain the advantages of using a reprogrammable PIC microcontroller when

creating a prototype. [2]

.):} ..... 7N R VSR R YR Yol AN Eoanges. . b .. the. gude ..

G bt P codach . deesne et as...isfeaded

..... Go o ddag oo fr S5 refiageaca bl e

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20

degrees. ' [3]

Ao .............. AM\ .......... L cownid be. ....apaf . T WA AL Ee Fld

..... O f;ywlssé"Mﬂ‘:PWﬁke59«A/vrvatt—

...... fhtIe\fcnc/lwlZﬁ(ii'wwf'%/cafﬂf?,s@fﬂ

|

.......... Semszol @l g b G L B K |
&s smenoled
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(d)  Two prototype designs as shown below have been created to test the performance of the
reptile enclosure. The prototypes will test how well the systems keep the enclosure at the
appropriate temperature.

Control Circuit — |~ ] Control Circuit — |~ |
|
/‘ A 100WBulb 100W Bulb
Thermistor / /i, % -
Prototype 1 Prototype 2

Thermistor

(i)  Explain why this prototype design functions better. [2]]
Hecanse (B Eue  Fhecmisec.. 0t mek b b 8 Ul [h it
Lhegte bne. oot 2f  bne B8R AR R E G B sdroh
Chepas. koo enkb OF Koo LeRiIE. st S5 el mate s nn
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(iii)

The design team believe they can improve the control system by adding a fan for a

third prototype.

Draw and label the new components to power the fan connecting from output

pin 4.

18

Output 4 @__ <

QOutput 2 To bulb
Output 0 To LED

f

A

© WJEC CBAC Ltd!

(3601U10-1)
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(e) The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

Gear — 40 teeth

()  Name the gear system used. [1]
A2 BB ML QU e
(ii)  Explain why this is a good choice to slow the fan down. [2]
........ SRR MO . SRR SR R SO X 2 T SO 1 3 7 RO Sy T W 4 e o o MO
T B IOL OHARLS. .k L REER YNt A ep e 9222
el A W o 7 SN LI R L IO, AR

(i)  The motor spins at 1200RPM. The gear has 40 teeth. Calculate the rotational
velocity of the fan. [2]

© WIEC CBAGC Lid. ; (3601U10-1) Turn over.
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(iv) Draw and label a diagram showing how the fan can have a rotational veloci;zy (RV)

of 40 RPM.

Yasla i ehs
Ymd e d (:‘

5 e
Feefln Lot
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Lo rem
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iX [2C0 rpm 2] 208rpin tvisr50mr»\ s B2 S0 R

p - Rogcen
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Rz borenm END OF PAPER
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D > i;a 7P

¢ T Hovcpm © VP 95 Fon
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(a) A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

139.82k
input 1

(i) Name of input sensor. e

(i) Name of output component. ¥R el (] . [1]
(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.

(i) Circle whether the input sensor is a digital or analogue device. 1

digital
V/

(i) Explain the advantages of using a reprogram
creating a prototype.

AS ....... o 0\1 {;[erml’ ..................... ..................................................................... (F

...........................................

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20
degrees. [3]

j‘}q\;lv\ejq ............... .\.)ogpfab.,lﬁ.............@&(Sﬁxg ............... thh (giué;ﬂw
Cvﬂ@fﬁi ............... ﬁ o ;(’ﬂuﬁ(wmm&rdr@jaf@g}m ......................
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(d)  Two prototype designs as shown below have been created to test the performance of the

reptile enclosure. The prototypes will test how well the systems keep the enclosure at the
appropriate temperature.

Control Circuit — = 1 Control Circuit — = ]

100W Bulb . 1 100W Bulb

Thermistor

Prototype 1 Prototype 2

Therm istor

© WIJEC CBAC Ltd. : (3601U10-1)

Turn over.
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(i) The design team believe they can improve the control system by adding a fan for a
third prototype.

Draw and label the new components to power the fan connecting from output
pin 4. [6]

139.82k

© WJEC CBAC Ltd. - (3601U10-1)
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(e) The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

Gear — 40 teeth

(i) ~ Name the gear system used. [1]

(i) - Explain why this is a good choice to slow the fan down. [2]

143 ........... ‘ ........ Dev ............. zfﬂ)ﬁ ............ Ccm : .)('; 3 7SO CCMLT‘O} ........... Ose <3 S 6)\/\ ...........

(iif) ~ The motor spins at 1200RPM. The gear has 40 teeth. Calculate the rotational
velocity of the fan. [2]

© WJEC CBAC Ltd. ‘ (3601U10-1) Turn over.
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Draw and label a diagram showing how the fan can have a rotational velocitlyz(RV)
of 40 RPM. /13

END OF PAPER
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6. (@ A microcontroller circuit diagram for a reptile enclosure is shown below.

provides heat for the enclosure.

139:82k

a_Input i

0Vo

(i) Name of input sensor. ...

(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.

(ii) Name of output component. ..

@!W ..... H’WIDL*

LED

(i) Circle whether the input sensor is a digital or analogue device.

digital

(i) Explain the advantages of using a reprogrammable PIC microcontroller when

creatmg a prototype.

al"‘/n ....................... [L ............ }’MZ .......... lba/c .................. }' ....... ... f@PmL[u{L ...........................

{analogue}

............................ I’gaymuﬂno&@,f}u

degrees.

d

...... [)(Gza k!‘wjteﬁwyﬁy%

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20

................................. trc 21 e e A vegu L

(léuj ......... 2>sz1172¢ ......... L(fm ........ [WJ'; ......... {]’ué@b ......... Dy 10 .......
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(3]
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(d)  Two prototype designs as shown below have been created to test the performance of the
reptile enclosure. The prototypes will test how well the systems keep the enclosure at the

appropriate temperature.

Control Circuit —t l Control Circuit “—Jr’

100 W Bulb

Thermistor ,

Prototype 1 A Prototype 2

~Thermistor

100 W Bulb

()  State which prototype design will function better.

Wy G R CLCc.m& ............ f&&c[;/:yf% ...... f/}l«j ...... ZZu ........... ]

% ..... bl Oy | yﬂ .......... H;'”TS% AR /!
e b e Lt b dny  daly
/ % ot o ks ey lthy f  ning
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(iiy The design team believe they can improve the control system by adding a fan for a
third prototype.

Draw and label the new components to power the fan connecting from output

pin 4. - Ctha B wd b 16

fke fh Cotal fm

Z’iw ibn L’(&(‘l{/
! )

e f(’.gnoi:a'
‘ﬂ)D o) (MII [(, (&[W-Lz
vollige i th ?"‘ Mt ¢

N é - vy °
| 139.82k Lk
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Question 6

function of the circuit and optimise the products performance.

A microcontroller circuit diagram for a reptile enclosure is shown below. | AO3 [ AO4 | Mark

The light also provides heat for the enclosure. Name one input sensors

and one output component.

@) (i) Name of input sensor v 1
Incorrect/no answer. 0
Candidates should be awarded 1 mark for naming an appropriate input : 1
Thermistor

(i) Name of output component v 1
Incorrect/no answer. 0
Candidates should be awarded 1 mark for naming an appropriate output: 1
LED or bulb or heat sensor

(b) (i) The microcontroller circuit is used to control the temperature v 1
in a reptile enclosure.

Circle whether the input sensor is a digital or analogue

device.

Guidance to markers

Incorrect / no answer. 0
The device is analogue. 1

(i) Explain the advantages of using a reprogrammable PIC v 2

microcontroller when creating a prototype.

Answers that indicate an understanding of the advantages of

reprogrammable controllers should be awarded up to 2 marks based on:
Guidance to markers

Incorrect / no answer. 0
Brief reason e.g. It can be used many times or for other circuits. 1
More detailed reason e.g. It can be reprogrammed many times to refine the 2

18
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(c) Describe how the control system could be calibrated so that v
the lamp will switch on at 20 degrees.

Answers that indicate an understanding of calibration of components or use
of a variable resistor should be awarded up to 3 marks based on:

Analogue calibration boards allows microcontroller users to experiment with
analogue sensors to calculate the threshold values that should be used
within programs (when programming microcontrollers with analogue input
pins).

The display shows the value 0 to 255 when an analogue sensor is
connected. By altering the input condition (e.g. temperature for a thermistor
sensor) the value of the threshold input can be recorded.

Or

A variable resistor could replace the 10K pull down resistor and through
experimental trial and error the threshold value maybe achieved by
adjusting it whilst the sensor is at the correct ambient temperature.

Or a student could experiment with the threshold level in programming, by
repeatedly adjusting and reprogramming until it triggers at the correct
ambient temperature.

Guidance to markers
Incorrect / no answer.
Brief reason e.g. It can be adjusted through experiments.

More detailed reason e.g. It can be reprogrammed many times until it
triggers at the right temperature.

Very detailed reason e.g It can be reprogrammed through trial and error or
calibrated using specialist circuits or a variable resistor could be swapped
for the 10k resistor to adjust the threshold trigger value.

19
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(d)

Two prototype designs have been created to test the
performance of the reptile enclosure. The prototype is to test
how well the system keeps the enclosure at the appropriate
temperature. Study the two prototype designs below.

0] State which prototype design will function better. v
Prototype 2
(i) Explain why this prototype design functions better. v

Answers that indicate an understanding of feedback within a system should
be awarded up to 3 marks based on:

Prototype 1 will result in a fluctuating (unstable feedback loop) on/off of the
heating bulb as the sensor is too close, resulting in the reptile probably
never receiving the appropriate thermal comfort.

Guidance to markers
Incorrect / no answer.
Brief reason e.g. temperature reading more accurate

More detailed reason e.g. The temperature at the sensor will more closely
match the temperature the reptile experiences in prototype 2. Prototype 1
has the sensor too close to the bulb and it will switch off before the reptile is
at the appropriate temperature.

© WJEC CBAC Ltd.
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(iii) The design team believe they can further improve by adding
a fan for a third prototype.

Draw and label the new components to power the fan
connecting from output pin 4.

O 6V
1N4001 JS Solar
motor
1K
Pin 1 BCX38C
ov O O oV

+5V O
1N4001 Jg

Bin O |9 IRL520

10k

ov O *®

21
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Back EMF diode

Motor

BV A \

40 ]

- 20 FL' limiting resistor Ny

RO R

-0 I_E \

- L | t1 Output4 —
[:} o0 a_lnpu utpu ™ |r V—I
C — [hy

Output2

Cutputd

m{}
o

OVER

Transistor

Possible solution include transistor or mosfet drivers. Motor driving chips
such as L293D are also acceptable. Exact specification for components is
not required.

Incorrect/no answer. 0 mark
Adding motor symbol 1 mark
Adding transistor or mosfet 1 mark
Adding Back emf diode 1 mark
Limiting resistor/pull down resistor 1 mark
Labelling components 1 mark
Correct connection for tracks to +V and ground 1 mark

© WJEC CBAC Ltd.
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(€)

The third prototype was found to be noisy due to the fan
spinning too fast. The design team have added the gear
system shown below:

(i)

Name the gear system used. v

Guidance to markers
Incorrect / no answer.

Worm gear
Worm drive

Accept appropriate answers.

(ii)

Explain why this is a good choice to slow the fan down. v

Answers that indicate an understanding of gear ratios and gear systems
should be awarded up to 2 marks based on:

Guidance to markers
Incorrect / no answer.
Brief reason e.g. It will slow down the speed a lot.

More detailed reason e.g. Worm gears are capable of achieving very high
ratios compared to spur gears and in a compact space.

(iii)

The motor spins at 1200 RPM. The gear has 40 teeth. v
Calculate how fast the fan spins.

Answers that indicate an understanding of gear velocity ratios should be
awarded up to 2 marks based on:

Correctly stating the formula to calculate velocity ratios:

RV of driver*teeth on driver = RV of driven*teeth on driven.

Applying and calculating the result.

Guidance to markers
Incorrect / no answer.
Correct answer: 30rpm but no evidence of calculations

Correct answer: 30rpm with evidence of calculations:
1200*1 = 40 * RPM of fan

1200 = 30 RPM

40
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(iv)

Draw and label a diagram showing how the fan can have a
rotational velocity ( RV) of 40 RPM.

Screw (worm)

— o

Answers that indicate an understanding of gear symbols should be awarded

up to 3 marks based on:
Appropriate diagram of worm gear system
Correct labelling of constituent parts of worm gear system

Correctly identifying the gear wheel should have 30 teeth to give a desired

output RPM of 40

The gear wheel should have 30 teeth.
Guidance to markers

Incorrect / no answer.

Labelling 30 teeth
labelling of constituent parts of worm gear system
Appropriate diagram of worm gear system

Accept either type of drawing if labelled correctly.

PR EL O

3601U10-1 WJEC GCSE D&T: Product Design - Unit 1 MS S19/DM
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6.

16

(@ A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

I a_lnput i

139.82k

(i) Name of output component.

(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.

(i) Circle whether the input sensor is a digital or analogue device. [1]

- analogue [@

(i) Explain the advantages of using a reprogrammable PIC microcontroller when

creating a prototype. [2]

.):} ..... 7N R VSR R YR Yol AN Eoanges. . b .. the. gude ..

G bt P codach . deesne et as...isfeaded

..... Go o ddag oo fr S5 refiageaca bl e

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20

degrees. ' [3]
Mo Aad...... P AES coniol e APt taostbBes Bl [@

..... O f;ywlssé"Mﬂ‘:PWﬁke59«A/vrvatt—

...... fhtIe\fcnc/lwlZﬁ(ii'wwf'%/cafﬂf?,s@fﬂ

1

.......... Semszol @l g b G L B K |

&s smenoled
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Sticky Note

two marks for mentioning 'changes'



Sticky Note

No reference to any aspect of calibration, 0 marks



Sticky Note

two correct answers, two marks
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(d)  Two prototype designs as shown below have been created to test the performance of the
reptile enclosure. The prototypes will test how well the systems keep the enclosure at the
appropriate temperature.

Control Circuit — |~ ] Control Circuit — |~ |
|
/‘ ' 100W Bulb 100W Bulb
Thermistor / /i: *
Prototype 1 Prototype 2
Thermistor

(i)  Explain why this prototype design functions better. [2]]

© WJEC CBAC Lid. : (3601U10-1) Turn over.




Sticky Note

Full 3 marks





s

(iii)

The design team believe they can improve the control system by adding a fan for a

third prototype.

Draw and label the new components to power the fan connecting from output

pin 4.

18

Output 4 @__ <

QOutput 2 To bulb
Output 0 To LED

f

A
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Sticky Note

resistor and driver only, 2 marks
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(e) The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

Gear — 40 teeth

()  Name the gear system used. [1]
A2 BB ML QU e
(ii)  Explain why this is a good choice to slow the fan down. [2]
........ SRR MO . SRR SR R SO X 2 T SO 1 3 7 RO Sy T W 4 e o o MO
T B IOL OHARLS. .k L REER YNt A ep e 9222
el A W o 7 SN LI R L IO, AR

(i)  The motor spins at 1200RPM. The gear has 40 teeth. Calculate the rotational
velocity of the fan. [2]

© WIEC CBAGC Lid. ; (3601U10-1) Turn over.




Sticky Note

word 'worm' for one and good explanation sentence for 2



Sticky Note

good clear calculation, 2 marks
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(iv) Draw and label a diagram showing how the fan can have a rotational veloci;zy (RV)

of 40 RPM.

Y s A GRS
Imd €l a (}

% N -~
Feetn T |

1206 7pM

Noa fecen g4 f}b’l‘ver ¥ KF"‘M < NG'P?’&F“ ot AVNWA X R(J/V\

iX [2C0 rpm 2] 208rpin tvisr50mr»\ s B2 S0 R

p - Rogcen
'3 g#’fzﬁf"\

Rz borenm END OF PAPER

C:

” i;a 7P

8
‘

- Yo rpm T VPN 95 fan

(@
{
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Sticky Note

full marks clear diagram and explanation 3 marks










6.

16

(a) A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

139.82k
input 1

(i) Name of input sensor. e

(i) Name of output component. ¥R el (] . [1]
(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.

(i) Circle whether the input sensor is a digital or analogue device. 1

digital
V/

(i) Explain the advantages of using a reprogram
creating a prototype.

AS ....... o 0\1 {;[erml’ ..................... ..................................................................... (F

...........................................

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20
degrees. [3]

j‘}q\;lv\ejq ............... .\.)ogpfab.,lﬁ.............@&(Sﬁxg ............... thh (giué;ﬂw
Cvﬂ@fﬁi ............... ﬁ o ;(’ﬂuﬁ(wmm&rdr@jaf@g}m ......................
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Sticky Note

one mark only for output



Sticky Note

Clear reference to 'differences ' in programming needs 2 marks



Sticky Note

Showing some understanding of altering the resistance to fit parameters. 2 marks
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(d)  Two prototype designs as shown below have been created to test the performance of the

reptile enclosure. The prototypes will test how well the systems keep the enclosure at the
appropriate temperature.

Control Circuit — = 1 Control Circuit — = ]

100W Bulb . 1 100W Bulb

Thermistor

Prototype 1 Prototype 2

Therm istor

© WIJEC CBAC Ltd. : (3601U10-1)

Turn over.




Sticky Note

full 3 marks for answers, good use of language 
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(i) The design team believe they can improve the control system by adding a fan for a
third prototype.

Draw and label the new components to power the fan connecting from output
pin 4. [6]

139.82k

© WJEC CBAC Ltd. - (3601U10-1)




Sticky Note

Poor circuit diagram on output 4, credit for resistor only, 1 mark
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(e) The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

Gear — 40 teeth

(i) ~ Name the gear system used. [1]

(i) - Explain why this is a good choice to slow the fan down. [2]

143 ........... ‘ ........ Dev ............. zfﬂ)ﬁ ............ Ccm : .)('; 3 7SO CCMLT‘O} ........... Ose <3 S 6)\/\ ...........

(iif) ~ The motor spins at 1200RPM. The gear has 40 teeth. Calculate the rotational
velocity of the fan. [2]

© WJEC CBAC Ltd. ‘ (3601U10-1) Turn over.




Sticky Note

No real understanding shown by candidate. 0 marks



Sticky Note

Appropriate calculation, correct answer 2 marks





20

Draw and label a diagram showing how the fan can have a rotational velocitlyz(RV)
of 40 RPM. /13

END OF PAPER

©WJEC CBAC Ltd. {3601U10-1)




Sticky Note

Candidate has a poor 'diagram' and no real understanding of how it would function other than switch on side. 0 marks awarded










6.

16

(@ A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

139:82k

(ii) Name of output component. .. ED e
(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.
(i) Circle whether the input sensor is a digital or analogue device.

digital

(i) Explain the advantages of using a reprogrammable PIC microcontroller when
creating a protfotype. [2]

s

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20
degrees. [3]

OO . TSNPy v 7 1/ 7 /oL IO, Pt rry i - s PO T i 1 R B P 11/ 4 A S SODLLELTEPRT LR SEEPATR ¢ ¢

................................................................................................................................................................................
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Sticky Note

Full two marks



Sticky Note

Clear understanding of 'new' programs and  cost implications of versatility, 2 marks



Sticky Note

Not a good response, unclear about relationship between capacitance and calibration. 0 marks awarded
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(d)  Two prototype designs as shown below have been created to test the performance of the
reptile enclosure. The prototypes will test how well the systems keep the enclosure at the

appropriate temperature.

Control Circuit —t l Control Circuit “—Jr’

100 W Bulb

Thermistor ,

Prototype 1 A Prototype 2

~Thermistor

100 W Bulb

()  State which prototype design will function better.

Wy G R CLCc.m& ............ f&&c[;/:yf% ...... f/}l«j ...... ZZu ........... ]

% ..... bl Oy | yﬂ .......... H;'”TS% AR /!
e b e Lt b dny  daly
/ % ot o ks ey lthy f  ning

© WJEC CBAC Lid. (3801U10-1)
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Sticky Note

Good clear answers for full marks
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(iiy The design team believe they can improve the control system by adding a fan for a
third prototype.

Draw and label the new components to power the fan connecting from output

pin 4. [6]
ﬂq, ) Mu(
Ir fke D‘llu Cuttenk fm Q

v %‘ L, udf/

e f(’.gnoi:a'
‘ﬂ)D o) (MII [(, (&[W-Lz
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N é - vy °
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Sticky Note

4 marks awarded for a very good response but some 'mis-labelling' and incorrect connections
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(e)  The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

Gear — 40 teeth

(i) Name the gear system used. [1]

7y ggr

[2]

Explain why this is a good choice to slow the fan down.

(ii)

..............................................................................................................................................

© WJEC GBAG Ltd. , {3601U10-1) Turn over.
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Sticky Note

one mark deducted for an unclear description of why this would be a 'choice'



Sticky Note

Student calculation leads to correct answer for 2



Sticky Note
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(iv) Draw and label a diagram showing how the fan can have a rotational velocity (RV)
of 40 RPM. [3]

é?" o
=
e
(e

r———r [
i
o e
T
A
™
£
&
Ry

oo ] ? Do fm - iy gom
i e e e
e et

L 1 cewlds, g f, }V‘ a8

END OF PAPER
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Sticky Note

Good answer and calculation but no labels of any diagrammatic symbols,therefore 2
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(@) A microcontroller circuit diagram for a reptile enclosure is shown below. The light also
provides heat for the enclosure.

0V o

139.82k
a_Input 1 Output 4
Output2_1K
Output 0 330
\V4
N
0Vo—
(i) Name of iNpUt SENSOT. ... [1]
(i)  Name of output component. ... 1]

(b)  The microcontroller circuit is used to control the temperature in a reptile enclosure.
(i) Circle whether the input sensor is a digital or analogue device. [1]
digital analogue

(i) Explain the advantages of using a reprogrammable PIC microcontroller when
creating a prototype. 2]

(c) Describe how the control system could be calibrated so that the lamp will switch on at 20
degrees. (3]

© WJEC CBAC Ltd. (3601U10-1)

Examiner
only
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(d)  Two prototype designs as shown below have been created to test the performance of the
reptile enclosure. The prototypes will test how well the systems keep the enclosure at the
appropriate temperature.

Control Circuit —f»

Thermistor

. 100W Bulb ‘
Vall .V B

Prototype 1

(i) State which prototype design will function better.

(i)  Explain why this prototype design functions better.

Control Circuit —f» |
il
100 W Bulb
Prototype 2
Thermistor

(A V
(1]
(2]
(3601U10-1) Turn over.

© WJEC CBAC Ltd.

Examiner
only
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(iii)  The design team believe they can improve the control system by adding a fan for a
third prototype.

Draw and label the new components to power the fan connecting from output
pin 4. [6]

139.82k
a_Input 1 Output 4

Output 2 14 pylp
Output 0 14 LED

0V o

© WJEC CBAC Ltd. (3601U10-1)

Examiner
only
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() The third prototype was found to be noisy due to the fan spinning too fast. The design
team have added the gear system shown below:

-

Fan

Gear — 40 teeth

(i) Name the gear system used. 1]

(i) The motor spins at 1200RPM. The gear has 40 teeth. Calculate the rotational
velocity of the fan. 2]

Examiner
only

© WJEC CBAC Ltd. (3601U10-1) Turn over.
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Examiner
|
(iv) Draw and label a diagram showing how the fan can have a rotational velocity (RV) o

of 40 RPM. [3]

END OF PAPER
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