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Principal Examiner

Sticky Note

All the responses are correct.








Principal Examiner

Sticky Note

Responses for all sections are correct. Limited information to describe each. Four marks in total awarded.



Principal Examiner

Sticky Note

A suitable response with some basic explanation. More would be needed for the additional mark.









Principal Examiner

Sticky Note

All responses are correct.








Principal Examiner

Sticky Note

Very limited responses in most cases which do not access the marking scheme. One response offered a suitable level of description to achieve one mark.



Principal Examiner

Sticky Note

A suitable response however, too limited to access additional mark‘s. 1 mark only.









Principal Examiner

Sticky Note

Correct answers for all.








Principal Examiner

Sticky Note

Very limited understanding of energy demonstrated. Basic response for coal energy resulting in one mark. All of the responses are incorrect.



Principal Examiner

Sticky Note

A basic understanding of solar energy and its limitations for car design. Basic description.










3.

The images below show different energy sources.

(@)

Complete the table below by stating whether the energy source is renewable or

non-renewable.

Energy source

Renewable/non-renewable

Coal

Nuclear

Solar

Wind
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(b) Describe one advantage for each energy source. 4 x[2]

Energy source

Advantage

Coal

Nuclear

Solar

Wind

(c) Explain why solar panels are not yet widely used on electric cars. [3]
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4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body

on its products.
(a) Describe two properties of aluminium that make it suitable for the body or casing of 1
Apple products. 2x2]
Property 1: |

|
TEnsile  Séren aeh e rae Force reguired & |
Shap memfna phones Gcsina & eSS |
liKeiv ¢o break  When  dropped, ’

Property 2:
Hardpess™ alloWs  Phone €0 be Seorda and
frevenés danaa_c & ‘neetnal componoh €5,

(b) Apple occasionally releases special edition products such as the 'RED’ phone.

(i) Explain why the 'RED’ phone would be batch produced, (3]
ThisS 1S becavse ehere  gpecial  ediclon, so

Noé  Mman Wovid be  made, So ahc$ Wit
onl” makKe &  ceréain amoynE gEC  IF

consumers  WKES  Ehem  co  make  more, or
' o CompenChes,
diScon&inve ¢hem  Preven eé-a excss  phones/Wasee |

|

(i) Components for the manufacturing of the 'RED’ phone are ordered using JIT (Just
In Time). Explain m term ‘Just in Time'. [3]

aMmovhe oF
This is  Whe compenencs needed arve
useelly (  dey) -
JUse  beEae  Manh vFecsor bea;ns,ehls provenss
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Spece and  Poneenéial| a Q)Se;r? Moncy .
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(c) Analyse how Apple has developed innovative technologies and products. Historical 5%

and current innovations should be discussed together with comparisons to its major

competitors. [10]

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

Firsely  APPle  revolveionized  che  Gul (3@1""‘“'
pser inécrfacc’) OF éccbpo!vaa c-odaa eThis s because

Appie  released o complecelly oru'&p'nal vl  For
&5  mae  serics, which  incivded  never Seen
beFre  fcons  Whith  corresponded  UWiEh  cerean
oppicacions ;This  _cype o GuT. . 1S hoW  Commen
Plece ih ,evcra_, Clcceronic  devic® du€ o Apﬂe‘s

innovacéive  idca.

MO

L

more over, Apple  released o MouSe and cuSovr
Wich ie's mac  Series enis  Was compiecely  Unscen
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fr‘s , éoJoa,c._sw.‘.“ &5 mskihg chem  much  more
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For continuation only.
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4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body

on its products,

(a) Describe two properties of aluminium that make It suitable for the body or casing of
Apple products. 2x[2]

Property 1:
% A/Uﬁ;a.'./m /s) O LorroSiye So t cwad

st e, A tavinter o

Property 2.
Aluainivm (S Strong  2d profects He

. ngé f(a,s;g S A S/¢e 'l‘c ,049/, <.

(b) Apple occasionally releases special edition products such as the 'RED’ phone.

() Explain why the 'RED’ phone would be batch produced. (3]
Not eve yore conls_ o __red phene  ealy

O _Selecd few S0 4 2 batey prodhced
4.50 i it IS St cn oghon Gt gt
N0 pavch  Fook ffne) sl et 4ok, Tois Seces
P’o(jvcf/o 2 CHFS.

() Components for the manufacturing of the 'RED’ phone are ordered using JIT (Just
In Time). Explain the term ‘Just in Time', (3)
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(c) Analyse how Apple has developed innovative technologies and products, Historical
and current innovations should be discussed together with comparisons to its major
competitors. (10]

Marks will be awarded for the content of the answer and the quality of written
communication.
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4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body
on its products.

(a) Describe two properties of aluminium that make it suitable for the body or casing of
Apple products.

Property 1:
Adoesniy CUStL , wusers pnones

WUl not becama . sy oL
S+au) mL oy 4nad ney  coawg -

Property 2:

Strong, foree  owd  be needead

(b) Apple occasionally releases special edition products such as the ‘RED’ phone.

() Explain why the ‘RED' phone would be batch produced.

becouse Not  evenjone  widd  wond

Yo  redd pnon€ ey  dont wong
40 MASS  Preduce  of el ownex
Qowng.- +tC e Sold:- paSC bC Mmado
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(i) Components for the manufacturing of the ‘RED' phone are ordered using JIT (Just
[3]

In Time). Explain the term Just in Time",
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(c) Analyse how Apple has developed innovative technologies and products. Historical
and current innovations should be discussed together with comparisons to its major

competitors. [10]
Marks will be awarded for the content of the answer and the quality of written
communication.
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and.  produckes GaLtn odh ot - 7 he;\r
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4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body "
on its products.

(@) Describe two properties of aluminium thal make it suitable for the body or casing of
Apple products. 2x[2)

Property 1:

b is . Gt lueighy Meening e

Property 2:

' \ o Colour Con oe d'ung,e(
Mdaini Mavso . pmwdrs appea)

WLr O\ -

(b) Apple occasionally releases special edition products such as the ‘RED' phone.

(i) Explain why the 'RED' phone would be batch produced. [3]
s N s opecia) Lehnon Pére
", > /
weoulel Ve Wing . Easy Y\t Loou)dr

Mol e pioduct  Confeous)
B M. WO Yo o Vieashedd

f)U\) P\:j i =

(i) Components for the manufacturing of the 'RED' phone are ordered using JIT (Just
In Time). Explain the term Just in Time'

'TLQ, Component taould (_",trnfu@
VS ST WU ¥ Ae maﬁu@m¥€©f3

o Male He Phc)r\es R - |
Has Ye)eqgse

© WJEC TBAC L4 (3601U10-1)






9 I

Examiner

(c) Analyse how Apple has developed innovative technologies and products. Historical s
and current innovations should be discussed together with comparisons to its major
competitors. [10]
Marks will be awarded for the content of the answer and the quality of written
communication.
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4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body i

on ils products.

(@) Descﬂb%yo«propenies of aluminium that make it suitable for the body or casing of
Apple products. 2x(2)

Property 1:

Property 2:

/ /M Ma.l\eaae

(b) Apple occasionally releases special edition products such as the 'RED’ phone.

(i) Explain why the ‘RED’ phone would be batch produced. [3]

Becovse more  geople | wiould want to get 1k ag it S peey .
But by (€ being batch prdued Means mone ad. mane
will Iy hacder = get (b asw ~ aﬂo are limited -
Ths would  (Mamas, the Mortgj’d«\e)

(i) Components for the manufacturing of the 'RED' phone are ordered using JIT (Just
In Time). Explain the term Just in Time' (3]

Tusk in ime  mgys Sometising S Otered [ for a Skat
(’e&ioo\ 1 e«vw gw'ddy- This teads to be B~ either
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(c) Analyse how Apple has developed innovative technologles and products. Historical
and current innovations should be discussed together with comparisons to its major
competitors. (10]

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

Apple have developed ot/ dag MosTively e lost 5
years: They haua rdlamed  aifpeds wWiith are earfhone bok
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Question 4

Appleis aleading technology company. Apple regularly uses
aluminium for the case or body on its products.

AQO3 | AO4

Mark

(@)

Describe TWO properties of aluminium that make it

suitable for the body or casing of Apple products. v

Answers must that indicate an understanding of two different properties of
Aluminium.

Advantages

Aluminium has a good strength to weight ratio.

Aluminium can be anodised to give a coloured surface finish.
Aluminium can be machined/polished to a luxurious surface finish.
Aluminium can be machined very well.

Aluminium can be recycled very efficiently.

Aluminium has good resistance to corrosion.

Guidance to markers
No answer or no relevant information presented or discussed.

Brief description e.g.
Aluminium is very strong and would make a good body casing.

More detailed response e.g.
Aluminium is very strong for its weight, meaning the body casing will be
stronger than a similar modern composite plastic design.

Accept any appropriate answer.

© WJEC CBAC Ltd. 9






(b)

Apple occasionally releases special edition products such
as the ‘RED” phone.

0] Explain why the ‘RED’ phone would be batch produced.
Batch manufacturing is appropriate where an order for a limited number of
similar products is placed by a client. Eg. British Airway may order 10 A350
planes which may be very similar yet sufficiently different from the 10 A350
planes that Quantas order to make them as separate batches.
Market forces: market pull - the customer expects companies to produce
special edition products.
Manufacturing the product for a ‘'limited’ time period.
Guidance to markers
Incorrect/no answer
Brief description e.qg.
Batch production is where a small number of identical products is
manufactured
More detailed response e.g.
Batch production is where a small number of identical products is
manufactured. Jigs and template maybe used to improve or speed up work.
Fully detailed response e.g.
Batch production is a small to medium level production system that includes
some automation and repetition efficiencies that improve upon bespoke
manufacture yet lack the full efficiencies of mass or continuous flow
production.

(i) Components for the manufacturing of the ‘RED’ phone are

ordered using JIT (Just In Time). Explain the term ‘Just In v
Time’.

Just in Time is a term used in manufacturing and involves reducing
stock/inventory and the amount of money tied up in the stock. It also reduces
the need for large storage facilities. It relies on efficient ordering systems that
ensure parts for production arrive when needed.

Guidance to markers
Incorrect/no answer

Brief description e.qg.
Parts are delivered only when needed

More detailed response e.g.
Parts are delivered only when needed which make the manufacturing more
efficient.

Fully detailed response e.g.

Parts are delivered only when needed using efficient ordering systems with
reliable manufacturing suppliers/partners which make the manufacturing more
efficient and cost effective, reducing stock and inventory issues and increasing
quality

© WJEC CBAC Ltd. 10






(©)

Analyse how Apple has developed innovative technologies
and products. Historical and current innovation should be
discussed together with comparisons to its major

competitors. v 10

Marks will be awarded for the content of the answer and

the quality of written communication.

Answers that indicate an understanding of the Apple company should be

awarded up to 10 marks based on:

e Simple elegant design

e One of first to target consumers for computers instead of corporates

e They started company in a garage designing and making the first mac.

e Wozniak was the engineer/ designer for original Mac computer with jobs
primarily marketing and selling.

e Jobs left apple to develop NEXT computers

e The OS jobs developed at NEXT developed into MAC OS X when Jobs
returned to apple.

e Apple was nearly bankrupt when jobs returned. Finance from Microsoft
saved Apple.

e Jony Ive and Jobs developed a strong rapport almost immediately and
began work on the first Imac

e Theimac was a step change in PC design: first use of translucent and
coloured plastics etc.

e OS X became the first Unix based version of MAC OS. It used an open
source kernel darwin based on BSD unix.

e The Iphone was another revolutionary product, effectively decimating
competitor such as Nokia and RIM/blackberry within a few years.

e The combination of touch screen /GUI design/ camera made it a market
leader in a short space of time.

e Apple spotted potential for profitability based on premium product
marketing, with profit margins that competitors could not match.

e High resolution displays

e Al chips

e 64 bit phone processors beginning to match desktop processor power.

e Security chips and face recognition

This is a non-exhaustive list of possible points. Examiners should accept any

valid points relating to the history and innovations at apple.

Guidance to markers

Incorrect/no answer. 0

Brief analysis with little detail of the history and innovations of Apple. Quality of

Written Communication is limited, presenting material with limited coherence,

many errors of grammar, punctuation and spelling. 1-2

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 the history and

innovations of Apple influence. Quality of Written Communication is basic,

presenting occasionally appropriate material with some coherence, some 3-4

errors of grammar, punctuation and spelling.
e.g. Several (3-4 points) conveyed in a simple fashion. See list above.

© WJEC CBAC Ltd. 11






Detailed analysis and explanation of the history and innovations of Apple.
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 the history and innovations of
Apple. 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.

5-7

8-10

Total

20

© WJEC CBAC Ltd. 12










Principal Examiner

Sticky Note

The candidate demonstrates a good understanding of properties. Property 1. offers a correct answer with a strong explanation. Property 2. has a correct response however, explanation is less defined.



Principal Examiner

Sticky Note

This answer demonstrates some understanding of batch production. However, the response is explained a little but does not have enough specific subject information.



Principal Examiner

Sticky Note

This is a strong response for demonstrates a full understanding of JIT, and the explanation is detailed.








Principal Examiner

Sticky Note

This answer also continues on additional sheets at the end of the examination.
The candidate demonstrates a strong understanding of Apple as a company. In doing this they explain important technological innovations that Apple have developed to drive the company forward. There is an understanding of Apples competitors and how this impacted on Apple. 
This response is clear and analytical with a good level of explanation across the answer. There is a good logical structure to the answer and the quality of written communication is excellent.
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Principal Examiner

Sticky Note

Properties are correct. Property 1. explanation is not relevant for the product therefore, did not gain the additional mark.



Principal Examiner

Sticky Note

A relevant response with some explanation.



Principal Examiner

Sticky Note

This answer demonstrates some limited understanding of JIT. Greater explanation is required to access more marks.








Principal Examiner

Sticky Note

This response demonstrates some sound understanding of Apple products. It demonstrates some suitable understanding of Apple’s innovative design movement. It also explores the companies competitors and compares products.
The quality of written communication is of a good standard with some detailed analysis and explanation of the history of innovation of Apple.









Principal Examiner

Sticky Note

Both properties are correct. However, descriptions are not detailed enough to gain the additional marks.



Principal Examiner

Sticky Note

Incorrect response to answer.



Principal Examiner

Sticky Note

No understanding of JIT demonstrated.








Principal Examiner

Sticky Note

The candidate demonstrates some understanding of Apples product development over the years. They discuss the most recent products for the Apple company. There is a recognition and explanation for competitor products and companies. The candidate also discusses Apples design ethos.
The quality of written communication is of a good standard which demonstrates an appropriate level of coherent writing.









Principal Examiner

Sticky Note

The answer demonstrates suitable properties. However, descriptions are very limited and do not the link to the product.



Principal Examiner

Sticky Note

A basic response with very limited description.



Principal Examiner

Sticky Note

The candidate demonstrates their understanding of JIT. However, no explanation that is relevant offered.








Principal Examiner

Sticky Note

This response demonstrates some limited understanding of the innovation and development of Apple products. These are statements rather than analytical therefore, do not drive the answer. The quality of written communication is basic.









Principal Examiner

Sticky Note

Both properties submitted are incorrect for the product meantioned. 



Principal Examiner

Sticky Note

A limited understanding of the red iPhone in relation to batch production. A basic response and description.



Principal Examiner

Sticky Note

Response demonstrates an incorrect understanding of JIT.








Principal Examiner

Sticky Note

The candidate demonstrates a fair understanding of Apple products. However, there is no information about older historical Apple products or any information about apples competitors in the market.
Quality of communication is basic and there is limited detail analysing Apple.










Examiner
[
4. Apple is a leading technology company. Apple regularly uses aluminium for the case or body o

on its products.

(@) Describe two properties of aluminium that make it suitable for the body or casing of
Apple products. 2x[2]

Property 1:

(b) Apple occasionally releases special edition products such as the ‘RED’ phone.

(i) Explain why the ‘RED’ phone would be batch produced. [3]

(i)  Components for the manufacturing of the ‘RED’ phone are ordered using JIT (Just
In Time). Explain the term ‘Just in Time’. [3]

© WJEC CBAC Ltd. (3601U10-1)





(c) Analyse how Apple has developed innovative technologies and products. Historical
and current innovations should be discussed together with comparisons to its major
competitors. [10]

Marks will be awarded for the content of the answer and the quality of written
communication.
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(@) A commercially produced printed circuit board (PCB) may require a protective surface
finish like a solder mask or solder resist. Explain why this protective surface finish Is

required within the context of a commercial soldering process [S]

Occause  cvefage  people  wil be Ui‘ihs Produce
Sc Wichoye cu-;&u’na %) o rvn Ehe risk ofF
elecericuélen, Also inecrnals r'ma reach tsow— h \‘gh
C‘Cmpcr atures and dve €o & Cohdice™ ¢ .‘p,:a

boar 4 m(,w bUr h SomConcC. AlSo I “he casc of

(2 hand h('f:‘l derice IhKe above SWoac covid deip

on o COMPeneneE S Icad 'n_c’ co o MelFuhceion

N/

or herm €c perSon .
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|Examiner

|
(b) Study the two images of prototype printed circuit boards (PCBs) shown below. il

(i) Describe why copper is used for the solder side of the PCB. |12
Ie conduceEs eteccric-‘ca exéf‘&mela Wetl,

So o cyrrens cen FloWw ¢co  oll  comPencoss
easila.

(i) Name a suitable material for the component side of the PCB and discuss a
physical property that makes it appropriate.

Name of material:  UI'€& hydr odide (1]
Physical property: Decsn'e  conduce  elcc er:'cclc-a“ 2]

Lo no curren & Wil Flow on vhderside.

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop
environment in comparison with commercial processes., [5]
)

In & Scthoel  Werkshop w!dcr'b& w‘ﬂ-[mosﬂo pad)

s used cavpied  Hieh o  ho€ so;den‘ng

ifon  Which Hill  melée solder on legs__oF
this (s donc by hahd,can bclUmesyy

compPonené  Eo che beard. Wherees | commercial
Processes  machines Wil a-ccyraccla and CrEiEnsy
Plece  Selder  pasece onco com penches,  which
Will g dorin A Cahvcaour bele co  ouen,

Where  solder  is melced  ond  cools Sobker s very  precise.
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Mechanical propernes must be considerad when salecting malerials for the body/case
of the games controller. Evaluate the mechanical matenal properties required -

5]

Q>

Ccslne mpsh'e  be Condycéive as psef needs €Eo be
Safe. casin muse  be Flesible & ollow Ie

viee hecein
€o be mo‘d(’d &o desired sha,,c. Je muse

be oaeseeeical Pleas ing For consSpmer , My sé

be Smeoeh ohd hoe cause oqicaeron

€c e vser.uvse cheap bue 5cron8 maecrial g

like Plaséic co Kecep coseS  doWn,bue meke

Sure (e docsp'e  brcak en)v'!a,
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jJames controlier intains electrical and mechanical componants

(@) A commercially produced printed circuit board (PCB) may require a protective surface
finish like a solder mask or solder resist. Explain why this protective surface finish is
required within the context of a commercial soldering process (5]

\¢ FARS { -0 7 ) ’ {
. /
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(b) Study the two images of prototype printed circuit boards (PCBs) shown below.

1

(i) Describe why copper is used for the solder side of the PCB. [2)

Copper -2 llicient ct conduitay Cleclngt,

ond i35 alde detile so 4bat + s cuSia
b6 Moy focTy—

(i) Name a sultable material for the component side of the PCB and discuss a
physical property that makes it appropriate.

Name of material: Can A ’_J; = (1]
Physical property: ’Ww Ny - corductve [2]
0'035-1\}‘ ntes frer wnth the e/é(*"‘icd
Lo mponents, «F [T e S$at. cordluch

/ / .
| élccrr,(.“‘).

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop
environment in comparison with commercial processes, [5]

' in Celool PEBRs e :,L—(:'/c':(d wtt Sldering,rons,
| T o E’j bond A (Commecal
processes fee Febs o sollecd o, mudiaes
s h pre  occiratl  ooad cbbicet. T
Fobet Fhe Procests falt % A;’:/,Ou"j (o S

fe raede “t a Fiane.
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properbes must be considered whean seleching
of the games controller. Ev

3 matenals for the body/case
aluate the mechanical maienal properties required
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tains ele al 3 nical !

A commercially produced printed circuit board (PCB) may require a protective surface

(a)
finish like a solder mask or solder resist. Explain why this protective surface finish is
required within the context of a commercial soldering process [5]
SCLCOAMOST - SOMErMNn0 Lo
.K ol i A __0\ 2 COAA .VI] > ™ - ¥
Ya w A\ ) | 1\ F;_y.t’o‘ ALY |:\’ W A A \ ¥ s -4
Y » 1 05 ’ ’
L& OLA * O *\_ v Y A ASEAL S ~~‘.{‘(\ Ry '
o\ NS \ WnNaol 5 3 ek N SS Mme
AL FANO AW \ . O 40N & s ¢ e
~':. - “\4 A A »_\ »4'_' |
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(b) Study the two images of prototype printed circuit boards (PCBs) shown below.

=

(i) Describe why copper is used for the solder side of the PCB. (2]

Ao . See NS gyl nagd to  sended
qoed . Conductew . 0f . lectrcity. ..

(i) Name a suitable material for the component side of the PCB and discuss a
physical property that makes it appropriate.

Name of material:  COPFE ! Qs (1]
Physical property: CONCMACYS et octnedyy [2]
aeod angol s 'Y noxr ™l -

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop

environment in comparison with commercial processes. (5]

o School  yad  orr only  mokiag....one. for
WOAS . PYOCMACE (| COMmMartiod oA @arf  Malng
voods « 10 STheol you  han€ 4o emace on. CAD
ond . oAl coMmpwts  dakgnl T Ok W@ v
WS Dul M dony o Commuc,;au o pracesS, Thas® s
oot of Souplay fearuxel ond | ooyl e fort
DD APLRA. . FOAS PR masa. MG U

Pro@mss . MO CAD AR . QAL oX . once.

© WIEC CBAC Lid {3601U10-1) Turn over.

|Examiner
only






E xamine

(d) Mechanical properties musl! be considered when selecting materials for the body/case
of the games controller. Evaluate the mechanical matenal properties required 5]
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(a) A commercially produced printed circuit board (PCB) may require a protective surface
finish like a solder mask or solder resist. Explain why this protective surface finish Is
required within the context of a commercial soldering process (5]





"

(b) Study the two images of prototype printed circuit boards (PCBs) shown below.

(i) Describe why copper is used for the solder side of the PCB. (2]

. .CO\)\)U‘ o T @OOQ Cor\cAudLr*ca/
e\ecka QU P L

(i) Name a suitable material for the component side of the PCB and discuss a
physical property that makes it appropriate.

Name of material: . &\U{Y\\OMW\ (1]

Physical property: .. . (JA@00 ..\\'6\’* bu_@\@ ht (2]

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop
environment in comparison with commercial processes. (5]

..L,,:\(..C—.\-*.\%'.. \ooard B us w«@x}w

OWNAZZA. - Cnl~. Loe Lo Yen  Use

O Sa\der Ton Ond Sc\der Yo Lonne
Our Compenents_onte Yo Doamd . Nowever,
W CO"Y\(Y\EP(_,\U\ VroCess H)’u (oould

kLU V‘e (Juf\\, Yo mud\\uxg S OnCA ‘1—)‘?"4&35
(AN \rwq\)_\)m on “u_ Converr ool
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(d) Mechanical properties must be considered when selecting materials for the body/case

of the games controlier. Evaluate the maechanical material properties required

e makenal must e \\6‘0\ Weicht \G
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(a) A commercially produced printed circuit board (PCB) may require a protective surface
finish like a solder mask or solder resist. Explain why this protective surface finish is
required within the context of a commercial soldering process [5]

SO0 Ak (k& sN't easy o break - And So Hee soldered
()urt‘_\ don'c @me undone or ke (0052 (Ohen wjda
Coducks, in Hiis axde 4N X-bex @abeller: e alSe mawes (€

look neat and EdY





"

Examiner
(b) Study the two images of prototype printed circuit boards (PCBs) shown below. e
|
R‘I( E’):.-n
(i) Describe why copper is used for the solder side of the PCB. [2]

' (offer
 because Vel (5 @ (onductor of 17t ond Hosofire

He reslyl being Joldared wil\ s6 R i€ cad bemme Setine ond
Sealle -

(i) Name a suitable material for the component side of the PCB and discuss a
physical property that makes it appropriate,

Name of material; Wk rpAa m ({8 (1]

Physical property: (2]

W' does nok Gndude bak -

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop
environment in comparison with commercial processes. [5]

I ‘& scheo! WorkShop when Soldenaq you &l b Lew s
A Sevalh  area.  Wwidr N0 More ehan S /E People -So(&edﬁ
ak oG -iReeras i In Sthool worktsios Sometimes Yoo
. ouk OF ikems eg- (iDiCertain resistors ekC bk
in lommercdldd foceRed You won't rua o vk - There's mere
ena o€ _yon /xa.w’g all teo 1S VFuied -
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d) Mechanical properties musl be considerad when selecting matenals for the body/case
of the games controller. Evaluate the mechanical matenal properties required (5
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Question 5

A games controller contains electrical and mechanical
components.

AQO3 | AO4

Mark

(@)

A commercially produced printed circuit board (PCB)
may require a protective solder mask or solder resist.
Explain why this protective surface finish is required

within the context of a commercial soldering process.

e Solder resist stop the solder going where it should not.
e Prevents oxidation of the copper tracks.
e Could be used with reflow or wave commercial processes.

Guidance to markers
No answer or appropriate response

Simplistic response. Limited understanding evident. E.g.
Solder resist stop the solder going where it shouldn’t.

Some explanation and understanding evident

E.g. Solder resist stop the solder going where it shouldn’t and prevents
oxidation of the copper tracks. Could be used with reflow or wave
commercial processes

Clear evaluations with detailed reasoning. Detailed understanding evident.
E.g. Solder resist is a surface finish which prevents solder flowing onto or
bonding to particular areas of the PCB. A commercial process such as
wave soldering, where a “wave” of molten solder flows across an entire
circuit board indiscriminately, require solder resist to prevent solder
sticking where it may cause a short circuit. It also prevents oxidation of the
metal circuit.

2-3

4-5

(b)

(i)

Study the two images of prototype printed circuits
boards shown below.

Describe why copper is used for the solder side of the
PCB.

Good conductor
Can be easily soldered.
Easily dissolved using appropriate chemicals to leave a track.

Guidance to markers
No answer or appropriate response
Copper is a good conductor

Copper is a good conductor and when soldered correctly, can make a
good conductive joint between the component and the board

© WJEC CBAC Ltd. 13






(ii)

Name a suitable material for the component side of the
PCB and discuss a physical property that makes it v
appropriate.

Guidance to markers

Name of material:
No answer or appropriate response

Candidates should be awarded 1 mark for naming an appropriate material:
fiberglass/epoxy resin

OR

paper reinforced phenolic resin

Candidate's response will need to address the physical properties of
glass reinforced epoxy or paper reinforced phenolic resin as a
material for the PCB:

Physical properties:

Epoxy or phenolic boards: excellent electrical insulator/ higher electrical
resistance

enough thermal degradation resistance to withstand soldering process.

Guidance to markers
No answer or no appropriate answer

Answer explaining 1 key point from above
E.g. The epoxy board has excellent electrical insulation.

Answer explaining 2 key points from above
E.g. The epoxy board has excellent electrical insulation as well as the
required thermal resistance to withstand soldering.

© WJEC CBAC Ltd. 14






(€)

Evaluate the process of soldering a prototype PCB
within a typical school workshop environment in v
comparison with commercial processes.

Candidate's response will need to address the comparison between
commercial and workshop-based practise.

School (typically soldering iron) Commercial (typically reflow or
wave machines)

Low cost High cost

Requires manual dexterity and skill | Highly automated requiring little
human intervention

Slow process Fast process

Variable quality based on human Highly consistent controlled
skill/tiredness etc processes with consistent quality

Highly Adaptable Slow/expensive to adapt process

Guidance to markers
No answer or no evaluation

Simplistic evaluation, limited understanding evident.
Soldering in a school workshop will be much cheaper compared to the
costly commercial machines.

Some evaluation evident. Some understanding evident.

The cost for school soldering equipment is very low in comparison to the
cost involved in wave soldering or reflow soldering. A typical school
soldering iron requires a skilled human operator and is generally a slow
process compared to an automated high-speed process such as wave
soldering. Quality will be less in a school workshop.

Clear evaluations with detailed understanding evident.

The cost for school soldering equipment is very low in comparison to the
cost involved in wave soldering or reflow soldering. A typical school
soldering iron requires a skilled human operator and is generally a slow
process compared to an automated high-speed process such as wave
soldering. Quality will vary in a school workshop, depending upon the
student’s skill with a soldering iron, whereas a wave soldering machine will
produce highly consistent quality assured results once calibrated correctly.

2-3
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(d) Mechanical properties must be considered when

selecting materials for the body/case of the games

: : . v 5
controller. Evaluate the mechanical material properties
required.
Tensile strength: the material must be sufficiently strong to withstand the
static forces placed up the device. Unnecessarily strong materials result in
an over engineered and overly expensive design.
Toughness The material must be able to absorb energy without breaking
when dropped for example. An insufficiently tough material will break on
impact causing the electronics inside to be damaged.
Plasticity Is essential to enable the complex 3D form of the case to be
moulded.
Hardness is the resistance of a material to localized deformation.
Insulated material ensures that the PCB and any other electronics do not
short circuit resulting in device failure.
Malleability would be a property to avoid in the case material. You would
not want it to plastically deform under force.
Accept any other appropriate answer relating to mechanical properties.
Guidance to markers
No answer or no evaluation. 0
Simplistic evaluation, limited understanding evident. 1
E.g. The material needs to be strong enough for the forces applied
Some evaluation evident. Some understanding evident.
E.g. The material needs to be strong enough for the forces applied and 2-3
have sufficient toughness to absorb energy when dropped.
Clear evaluations with detailed understanding evident.
E.g. The material needs to be strong enough for the forces applied and
have sufficient toughness to absorb energy when dropped. It must have
sufficient hardness to withstand localised impacts such as being hit by a 4-5
coin. It must also have sufficient plasticity to be moulded into the shape of
the case.

Total 20

© WJEC CBAC Ltd. 16










Principal Examiner

Sticky Note

This question has been misunderstood by the candidate and no marks have been awarded.








Principal Examiner

Sticky Note

This is a good response with a good level of description.



Principal Examiner

Sticky Note

This is an incorrect answer.



Principal Examiner

Sticky Note

Although the first part of this question was incorrect. Two marks are awarded for suitable properties and explanations for the PCB.



Principal Examiner

Sticky Note








Principal Examiner

Sticky Note

Although this response offers a range of properties and characteristics the candidate has misunderstood the question as it is asking for mechanical properties. There is some evidence of understanding of mechanical properties with some basic explanations. This response was with two marks.


















Principal Examiner

Sticky Note

This answer demonstrates a limited understanding and explanation of the question. There is however enough to access two marks out of five.








Principal Examiner

Sticky Note

Correct response with in the answer however, not described suitably.



Principal Examiner

Sticky Note

Incorrect material for answer.



Principal Examiner

Sticky Note

Although the first part of this question was incorrect. This response is correct however, explanation is not detailed enough therefore, one mark is awarded.



Principal Examiner

Sticky Note

The candidate demonstrates an understanding of producing and soldering prototypes in a school environment. There is some limited understanding of this in an industrial practice. Evaluative commemts are unlimited.








Principal Examiner

Sticky Note

The candidate offers some mechanical properties for the product with some basic explanation for these properties.









Principal Examiner

Sticky Note

There is a very limited understanding demonstrated in this response. One mark has been awarded.








Principal Examiner

Sticky Note

A good response with a sound description.



Principal Examiner

Sticky Note

Incorrect material.



Principal Examiner

Sticky Note

Incorrect property.



Principal Examiner

Sticky Note

This response demonstrates a limited understanding of the processes used to produce and solder a PCB in school and commercially. There is however, some mention of the use of CAD in a school setting and the health and safety required commercially. This response was worth two marks.








Principal Examiner

Sticky Note

This response demonstrates some understanding of mechanical properties. However evaluative comments are not detailed.









Principal Examiner

Sticky Note

This is an incorrect response and there is no evidence that the candidate knows how to answer the question correctly.








Principal Examiner

Sticky Note

A correct response with no description.



Principal Examiner

Sticky Note

Incorrect material.



Principal Examiner

Sticky Note

Incorrect responce.



Principal Examiner

Sticky Note

The candidates response is limited and doesn’t demonstrate an evaluative answer.








Principal Examiner

Sticky Note

The candidate has a limited understanding of mechanical properties for the game controller. The answer is made up of statements rather than an evaluation of these mechanical properties.









Principal Examiner

Sticky Note

Very basic understanding demonstrated with limited descriptions. Evaluation is not present.








Principal Examiner

Sticky Note

A good response, correct answer and the suitable description.



Principal Examiner

Sticky Note

Incorrect material.



Principal Examiner

Sticky Note

Property is not relevant. Incorrect.



Principal Examiner

Sticky Note

Information provided by candidate does not meet marking scheme criteria. There is no evaluation present.








Principal Examiner

Sticky Note

Not attempted.
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Examiner
. . . only
5. A games controller contains electrical and mechanical components.

(@) A commercially produced printed circuit board (PCB) may require a protective surface
finish like a solder mask or solder resist. Explain why this protective surface finish is
required within the context of a commercial soldering process. [5]

© WJEC CBAC Ltd. (3601U10-1)
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(b) Study the two images of prototype printed circuit boards (PCBs) shown below.

L

= — el e m.

(i) Describe why copper is used for the solder side of the PCB. 2]

(i)  Name a suitable material for the component side of the PCB and discuss a
physical property that makes it appropriate.

Name of material: ... [1]

PRYSICAl PrOPEITY: oo [2]

(c) Evaluate the process of soldering a prototype PCB within a typical school workshop
environment in comparison with commercial processes. [5]

© WJEC CBAC Ltd. (3601U10-1) Turn over.
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Examiner
[
(d) Mechanical properties must be considered when selecting materials for the body/case o

of the games controller. Evaluate the mechanical material properties required. [5]

© WJEC CBAC Ltd. (3601U10-1)
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lomalic door sysieam 15 shown below. A programmable ntrol sysiets Has |
Joor. The system has an Infrared Sensor which senses a8 person's body heal. The Infrared
Sensor s ‘'on when a person stands in front of it The Infrared Sensor is off' when no one is

in front of the sensor

Infrared Sensor

@) (i) Explain why a flowchart could be used when programming the control system. [2]
As Hou Ceh Mmak@ FleMchare curn oh a
[ 'c‘ahf wren & cem Peracure Cha nac s
deeeceed  Alsp con  be ahm\ora IF  Eheres Crpots.
() Explain one advantage of using a macro or subroutine when programming (2]
TE makes P ¢ much casier Co de bug
, (-
(H‘nA Clrers \) ’Jro ram a5 e'e Cre Ove Neas e
. ) Prog as . ety
Ghd SPeced  ove,s0 errers  are ensier o .'Jf'ne'l?/.
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(i) Draw a block diagram for the automatic door system in the space below. (4]
Inrrere

Senser

mcrecm«.mr%l——v LE)
[+ emperscure 7
e€ihe

Se d
(iv) Explain why a designer or engineer might use a block diagram. (2]

To underSeéand hoW ehe circuie Wil Work,
wcreaée o Feedback syseem.
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16

(b) Compiete the flowchart for the automatic door below by adding the correct stalements

and missing feedback loops.

Note: do not write the subroutines themselves,

(9]

NO

NO

©'WJEC CBAC L

(3801010-7)
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(c) The mechanical system used in the automalic door is shown below.
() State the correct name of the gear system shown above. (1]
Teorek
_Prwion sivd-  deiveT rack ond  pinien
(i) The diagram below shows the Spur Gear with a radius of 65 mm.
Calculate the distance in mm the door will move In one rotation of the gear. [3]

(Show all workings)

Spur Gear radius 65mm

ALAAAAAANAAAAAAAAAAAR JUUUU\IV\IU)

E5%42 ~120mm
130 X314 = Y o8.2Mmm —door wWill Move
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(n) The table below shows a parts list for the automatic door.

12]

Calculate the total cost and the total inclusive of 20% VAT
Part Unit cost (£) Number required Cost (£)

Motor £100 2 200
Infrared sensor £150 2 300

Gears £40 BT 1. =28 8o
Control system £200 1 200

Total cost (£) 780
Total cost (£) inclusive of 20% VAT 936

© WJEC CBA0 L1o
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nperates the

mmabls nrol system operat

53U al Jjoor system s shown bealow. A progran
joor. The system has an Infrared Sensor which senses a person's body heatl. The infrared

Sensor is ‘on’ when a person stands in front of it Trw Infrared Sensor is 'off when no one is

in front of the sensor

Infrared Sensor

2]
} 1 ' (i F - 1 > > * - “'.. s v\,g —
LA F \ e , T Pl ) 1 4%
il 4 e ;‘1_", "N
(n) Explain one advantage of using a macro or subroutine when programming (2]
T Ce y g T oA,
‘-\'-"-);-.';_“ ) ~ -— (
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Examiner
(i) Draw a block diagram for the automatic door system in the space below. [4] oy
inpt — Process Gk prt
The #oiarcting I Sencone The ctomate
inFrared 5:5\9(// ;S opes *e osrsS open,
dedecds wetter | | by
Somene S infind )y
o ‘f‘\e Cb()". 4 ._)-
,
(iv) Explain why a designer or engineer might use a block diagram. [2]
B/o&‘l’ d;uﬂ/amﬁ Yo s_o"_‘z/;/c ey ea_S_} fo
L5 A;\pﬂcfu‘l\7 'Z%S:/j-
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(b)

16

Complete the flowchart for the aulomatic door below by adding the correct stalements

and missing feadback loops.

Note: do not write the subroutines themsealves,

19)
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Esaminer

I
(c) The mechanical system used in the automatic door is shown below. e

(i) State the correct name of the gear system shown above. 1]

ol et Pirion

(i)  The diagram below shows the Spur Gear with a radius of 65mm.
Calculate the distance in mm the door will move In one rotation of the gear. (3]

(Show all workings)

Spur Gear radius 65mm

QS -~ :D - l' 300 PR N |
-—_ - ’ J . N
/ {’\ed "C’ .’(o (L G(Q /l’-‘-"‘(l":\\ J"« - .’-/‘u'_..'&/ - I

A~D e - '-}—p Ny ,k'.'
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o

N avtomal joOr system 1S shown below. A programmable control system operales the

door. The system has an Infrared Sensor which senses a person's body heat. The Infrared
Sensor is 'on' when a person stands in front of it. The Infrared Sensor is ‘off when no one is
in front of the sensor

Infrared Sensor

(a) (i) Explain why a flowchart could be used when programming the control system. [2]
mMmoLre AT 1IN LA A AL C ) s
(+'S - | (COop and wWw Vaxt LY

51 NEYELS ncing

(i) Explain one advantage of using a macro or subroutine when programming [2]
QAN «W == S oo SO INONE »OTI0N S
QO ! SAA I SLAL ! X 5O 4 N SR LU
IS AT ; M \\')';t_','x.(uj Vi AA Lan Vs X MOy
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(i) Draw a block diagram for the automatic door system in the space below. [4]
oAE e
o /" O
3 fbi -
&
Ny 200
W
& .
r’f )
e
e — - |
| ‘ t
(iv) Explain why a designer or engineer might use a block diagram, 2]

+O 9\\(‘& L "R N

(e N

© WJEC CBAC Lio (M0WI0-1)
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(b)

16

Complete the flowchart for the automatic door below by adding the correct statements
and missing feedback loops. (9]

Note: do not write the subroutines themselves.

o
’
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|Examiner

(¢) The mechanical system used in the automatic door is shown below.

(i) State the correct name of the gear system shown above. (1]

P gET PR Sout oear

(i) The diagram below shows the Spur Gear with a radius of 65mm.
Calculate the distance in mm the door will move in one rotation of the gear [3]

(Show all workings)

Spur Gear radius 65mm

~ - ¢
bS M 3 “ o bumps 1t

worl % Qo oN€ v

20 S8 on SpUs GELY

©S> x2 Z\3Q
'S0 X 200 = 200Vmm
0 e JYAY
o "; -~ :_ &Y = ‘_ \._)(_.‘;r: VWA YVA

© WIEC CBAC Lin 3801107 Turn over.

only






(1) The table below shows a parts list for the automatic door.

18

Calculate the total cost and the total inclusive of 20% VAT.

Part Unit cost (£) Number required Cost (£) W
Motor £100 2 ZOQ _
Infrared sensor £150 2 300
Gears £40 2 . 80
Control system £200 1 2 OO ‘
Total cost (£) —1.80..
QA36

Total cost (£) inclusive of 20% VAT

© WJEC CBAC Lto
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doot. T

mMalic door sysiam 18 shown Delow. A programmable contr sysiem operatles the

he system has an Infrared Sensor which senses a person's body heat. The Infrared

Sensor is ‘'on' when a person stands in front of & The Infrared Sensor is 'off’ when no one is
in front of the sensot

Infrared Sensor

2]
|4 U DN B O CONosen) QO CA
.,() 'l 04 ] ] (X I \ : ;\‘ ) Y
2 I @y ) - ", A
(i) Explain one advantage of using a macro or subroutine when programming (2]
-4\\\, 4 (;4“-‘- '\..7."“\‘ Y ‘C { AY ) A\_\» AV (Aé & 49 gd |} I
o Y\ EAC G ‘ ‘
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(iii) Draw a block diagram for the automatic door system in the space below. [4]

(iv) Explain why a designer or engineer might use a block diagram.

(2]

o Ve cbe fo muke: v Mmore

-DPGC{PiL‘

© WJEC CBAC Lta 01U
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(©)

16

Complete the fliowchart for the automatic door below by adding the correct statements

and missing feedback loops.

Note do not write the subroutines themselves.

19
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(¢) The mechanical system used in the automatic door is shown below

(I) State the correct name of the gear system shown abovt( [1]
AN

iy

'f:) )) e

(i) The diagram below shows the Spur Gear with a radius of 65mm.
Calculate the distance in mm the door will move In one rotation of the gear. [3]

(Show all workings)

Spur Gear radius 65mm

L\c(_wmlwnm& = \D

ViCyve le— —

p—

u,,:— ’

Ve X \BL
MNove  G60E-20 M,

‘1.)0  LOW

© WJEC CBAC L2
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(in) The table below shows a parts list for the automatic door

12}

Calculate the iotal cost and the total inclusive of 20% VAT
Part Unit cost (E) Number required Cost (E)
Motor £100 2 200
Infrared sensor £150 SR OO0
Gears 240 2 %0 .
Control system £200 1 ) ZOO e
Total cost (E) Aqﬁo ..................
Total cost (£) inclusive of 20% VAT £ q 3)6 -

END OF PAPER
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automatic door system is shown below. A programmable control system operates the
joor. The system has an Infrared Sensor which senses a person’s body heat. The Infrared
Sensor s 'on’ when a person stands in front of it. The Infrared Sensor is 'off' when no one is

i from Of the sensof

Infrared Sensor

(a) (i) Explain why a flowchart could be used when programming the control system. (2]
R('UU. e Ix C Aty Nq‘u’.'?_-;‘. ¢ A Shokiflop f\/tu{l'

ks demonding ook b0 do

(i) Explain one advantage of using a macro or subroutine when programming (2]

r'\d?(w;“’
Mafg _oeturile
b (s Mmore acturake a3 it Gna G'x asd Lk
SPck miner faulB-WWdh @A Hen Le Axadh -





(iii)

15

Draw a block diagram for the automatic door system in the space below, (4]

(iv)

i AC(M be &W“‘V

Explain why a designer or engineer might use a block diagram. [2]

meoanin

3 u)ou..(d ..... Sare Some Gime.
Also, tF a MiTtare s fruaa.ﬂ/.) tasy & fx ik

© WIEC CBAC Lid (2601L10-1) Turn over.
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(b)

16

Complele the flowchart for the automatic door below by adding the correct statements

and missing feedback loops.

Note: do not write the subroutines themselves.

9l

Examirer
only
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Examinar
|
(c) The mechanical system used in the automatic door is shown below, g

(i) State the correct name of the gear system shown above. 1]

W mechonica |

(i) The diagram below shows the Spur Gear with a radius of 65mm. |
Calculate the distance in mm the door will move in one rotation of the gear [3] ]

(Show all workings)

Spur Gear radius 65mm

rodius = 655,

Diameter = 130 nasn,

OO s
0 206 .
23

© WJEL CBAC Lid (3501U10+1) Turn over.
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() The table below shows a parts list for the automatic door.
Calculate the total cost and the total inclusive of 20% VAT. [2)
Part Unit cost (£) Number required Cost (E)
Motor £100 e €20° ..
Infrared sensor £150 2 €300
Gears £40 2 €vo
Control system £200 1 €208
Total cost (£) 6759 —
S o 5 s casc.
3 O Total cost (£) inclusive of 20% VAT e —
FEY e —
END OF PAPER
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Question 6

An automatic door system is shown below. A programmable
control system that operates the door. The system has an
INFRARED SENSOR which senses a person's body heat. The
INFRARED SENSOR is ‘on’ when a person stands in front of it.
The INFRARED SENSOR is ‘off’ when no one is in front of the
sensor.

AO3 | AO4

Mark

@ ()

Explain why a flowchart could be used when
programming the control system.

No answer or incorrect answer.

Simplistic answer, limited understanding evident.
E.g. A flowchart is easier for beginners to program.

Clear answer and clear understanding evident.

E.g. A flowchart is an easier graphical method to visualise the
programming problem. Simulation of flowchart aids understanding of how
program function/performs.

(ii)

Explain ONE advantage of using a macro or subroutine
when programming.

e The subroutines break up complex programs.

e Subroutines are easier to change/edit than a whole program.

e Enables the reuse of code to make a programme smaller/more
efficient.

Guidance to markers
Incorrect/no answer

Simplistic answer, limited understanding evident. E.g.
The advantages of a subroutines include breaking a complex programming
task into simpler steps.

Clear answer and clear understanding evident.

E.g

The advantages of subroutines include breaking complex programming
task into simpler steps and enabling reuse of code to make the program
smaller/more efficient.

© WJEC CBAC Ltd. 17






(i) Draw a block diagram for the automatic door system in v
the space below.
INPUT PROCESS OUTPUT
Infrared Controller Motor
sensor
Guidance to markers
Incorrect/no answer
One mark for correctly labelling(order) INPUT/PROCESS/OUTPUT
One mark for each correct component: see diagram above.
(iv) Explain why a designer or engineer might use a block v
diagram.

Answers that indicate an understanding of the function of a block diagram.

Guidance to markers
Incorrect / no answer
Brief reason e.g. It's a simple way to visualise the circuit

More detailed reason e.g It's a simple way to visualise the circuit before
the next stage of designing a circuit diagram.

© WJEC CBAC Ltd. 18






(b) Complete the flowchart for the automatic door below by
adding in correct statement and missing feedback loops v
Note: do not write the subroutines themselves.

Award 1 mark for each correct loop and programming statement. See
diagram below.

Award 1 mark for each programming statement (up to 4)
Award 1 mark for each program correct YES/NO loop (up to 4)

Award 1 mark for closing the program loop so it continues to repeatedly
function.

NB. Candidates should be awarded marks if wording is slightly different
however, implies the same e.g. is sensor active?, sensor, infrared sensor.

Marks should be rewarded if the flowchart would work with the correct
terminology e.g. loops in different location.

© WJEC CBAC Ltd. 19





(© The mechanical system used in the automatic door is
shown below.
v 1
0] State the correct name of the gear system shown.
Guidance to markers
Incorrect / no answer 0
Rack and Pinion 1
(i) The diagram below shows the Spur Gear with a radius
of 65 mm. Calculate the distance in mm the door will v 3
move in one rotation of the gear.
Circumference of a circle = 1T x diameter
1
Radius= 65 therefore, diameter =65 x 2 = 130
Circumference of a circle = 3.142 x 130
1
3.142 x 65 (reward 1 mark ONLY for mr x radius)
Circumference of a circle = 408.46 mm
Accept answers that are close to this figure. (22/7 x130 = 408.57) 1
You must allow for technical calculators which have a higher degree of
accuracy for .
(i) The table below shows a parts list for the automatic
door. Calculate the total cost and the total inclusive of v 2
20% VAT.
Allocate 1 mark for each correct calculation, up to 5 marks. See table
below.
Part Unit cost Number required Cost
Motor £100 2 £200
Infrared sensor £150 2 £300
Gears £40 2 £80
Control system £200 1 £200
Total cost £780
Total Cost (£) inclusive of 20% VAT £936
Total 25

3601U10-1 WJEC GCSE D&T — Engineering Design MS S22/CB
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Principal Examiner

Sticky Note

This response offers some basic explanation. However, the response is not detailed enough.



Principal Examiner

Sticky Note

There is some understanding of advantages displayed in this answer. Response explanation needs to be developed to gain additional mark.








Principal Examiner

Sticky Note

The word input, process and output are missing as is the output component. Two components are included to gain half marks.



Principal Examiner

Sticky Note

Incorrect response.








Principal Examiner

Sticky Note

Three feedback loops are correct which give this answer the marks rewarded. Engineering design specific components are not used in the response therefore do not gain marks.








Principal Examiner

Sticky Note

Correct.



Principal Examiner

Sticky Note

Correct mathematical response and workings out.








Principal Examiner

Sticky Note

Correct answers in all sections.









Principal Examiner

Sticky Note

Correct and detailed response.



Principal Examiner

Sticky Note

A suitable response however, justification is vague.








Principal Examiner

Sticky Note

Two marks awarded, one mark for correct component for input. The other mark for the words input, process and output.



Principal Examiner

Sticky Note

Demonstrate a suitable response with little explanation.








Principal Examiner

Sticky Note

Correct feedback loops with labelling which are awarded 4 marks. Outputs are correct, 2 marks. No technical mention of sensor for decisions. No feedback loop from the bottom of a flowchart to the start.








Principal Examiner

Sticky Note

Correct mechanical component.



Principal Examiner

Sticky Note

Incorrect.








Principal Examiner

Sticky Note

All responses are correct.









Principal Examiner

Sticky Note

Incorrect response to answer.



Principal Examiner

Sticky Note

Incorrect response.








Principal Examiner

Sticky Note

Incorrect response to answer. No block diagram used.



Principal Examiner

Sticky Note

Incorrect and vague response.








Principal Examiner

Sticky Note

All feedback loops are correct and labelled correctly, five marks awarded for this. Outputs are correct, two marks rewarded. Decisions are incorrect as no technical engineering components mentioned.








Principal Examiner

Sticky Note

Incorrect.



Principal Examiner

Sticky Note

One mark awarded for calculating the diameter from the radius. All of the calculation is incorrect.








Principal Examiner

Sticky Note

All responses correct.









Principal Examiner

Sticky Note

Incorrect response for question.



Principal Examiner

Sticky Note

Incorrect answer, candidate demonstrates no understanding of subsystems or macros.








Principal Examiner

Sticky Note

No response to question.



Principal Examiner

Sticky Note

Incorrect answer. The candidate does not demonstrate an understanding of block diagrams.








Principal Examiner

Sticky Note

Correct responses for decisions and outcomes awarded four marks. There are no feedback loops or labelling to be rewarded the additional marks.








Principal Examiner

Sticky Note

Incorrect mechanical device stated.



Principal Examiner

Sticky Note

Correct calculations resulting in a correct answer.








Principal Examiner

Sticky Note

All answers are correct.









Principal Examiner

Sticky Note

Incorrect response.



Principal Examiner

Sticky Note

Some basic understanding with very basic description.








Principal Examiner

Sticky Note

Block diagram not used, incorrect. Flowchart displayed.



Principal Examiner

Sticky Note

Incorrect answer for question.








Principal Examiner

Sticky Note

Feedback loops from decisions are correct. Labelling of one is also correct. All of us responses are incorrect.








Principal Examiner

Sticky Note

Incorrect response.



Principal Examiner

Sticky Note

One mark awarded for calculating the diameter from the radius. All other calculations and the final answer are incorrect.








Principal Examiner

Sticky Note

All responses are correct.
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6. An automatic door system is shown below. A programmable control system operates the
door. The system has an Infrared Sensor which senses a person’s body heat. The Infrared

Sensor is ‘on’ when a person stands in front of it. The Infrared Sensor is ‘off’ when no one is
in front of the sensor.

Infrared Sensor

(a) (i) Explain why a flowchart could be used when programming the control system. [2]

(i) Explain one advantage of using a macro or subroutine when programming. [2]

© WJEC CBAC Ltd. (3601U10-1)
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Examiner
[
(i) Draw a block diagram for the automatic door system in the space below. [4] o
(iv) Explain why a designer or engineer might use a block diagram. 2]
© WJEC CBAC Ltd. (3601U10-1) Turn over.
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Examiner
[
(b) Complete the flowchart for the automatic door below by adding the correct statements o

and missing feedback loops. [9]

Note: do not write the subroutines themselves.

© WJEC CBAC Ltd. (3601U10-1)
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The mechanical system used in the automatic door is shown below.

(i) State the correct name of the gear system shown above. 1]

(i)  The diagram below shows the Spur Gear with a radius of 65mm.
Calculate the distance in mm the door will move in one rotation of the gear. [3]

(Show all workings)

Spur Gear radius 65mm

© WJEC CBAC Ltd. (3601U10-1) Turn over.
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(i)  The table below shows a parts list for the automatic door.

[2]

Calculate the total cost and the total inclusive of 20% VAT.
Part Unit cost (£) Number required Cost (£)
Motor £100 R
Infrared sensor £150 N
Gears £40 2
Control system £200 L

Total cost (£)

Total cost (£) inclusive of 20% VAT

END OF PAPER
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Araswer all questions

1. Study the photos below. The glass botties have been recycled to become roof insulation

Glass Bottles \ Roof Insulation

(@) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2] |
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A laptop computer has an aluminium case. The raw aluminium ore is sourced from ’

(b)
South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).
(i) Describe one benefit this has for UK consumers. [2]
lower coS€s For consumer as  ehCil  Manvkacsrred
n ching u:n'hca mq s froducsioh, so bv& s uminivm |
i bUIK Which 15 cheafel aiso  ess Werkas  fess labour coses. |
(i) Describe why the laptop has a high carbon footprint. 2]
neoc
Enera iS5 need o meld awminivm [ nco
Shape, Mcahihg encnob has e be Sovrced
regeire ener
which  wWhen creaced  produced €, - Alse  Mackins used
(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way. , [4]
Recac!e UnWen€cd  aluminjem  produces  chiS
will  reduce SRETGY  OSES i prodwmé afumihium.
USe More  ©co- Frichd! Mo cerials For  Scrctn,so
ma e
When ' dre regquire  much ehcr%.
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Answer all questions

1. Study the photos below The glass bottles have been recycled to become roof insulation.

Glass Bottles

Roof Insulation

(@) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2]|

1 P P o -~ /285 T
e nSelaben i3 smagde Fron Fbre  4le85 | by recycfing
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(b) A laptop computer has an aluminium case. The raw aluminium ore is sourced from
South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).

(i) Describe one benefit this has for UK consumers (2]

-lr}‘-e .|",_-A/‘) "'0/)_5 e “de & fq_ .?«p A c/' Carr @ /6‘( -~ ‘UQ

. ‘“’é‘e“/‘ e, F#. b oS Axdc an ly 44 ’J'J‘ie
'_/"f T Q./L,_,(J gf-é)-l -G e -
(i) Describe why the laptop has a high carbon footprint. [2]
To  tronspe-t 19€  a fumialn F7om Souk
N ) 3
/«g /:1 ANC NE 41;3 C /M AN A '}6!8/1 ro "({() (/‘K

reenS ot Hhat the L#""tﬁ beS trowlled olpt pE ~iles

- ook e,
Lf1 s d M O o c.‘a“ L~ I et | o ' -

AR -,

(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way. (4]
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Answer all questions

1. Study the photos below. The glass bottles have been recycled to become roof insulation.

Glass Bottles Roof Insulation E

(a) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2]

0t haiming. - the enN\mnent e ’
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Examiner
(b) A laptop computer has an aluminium case. The raw aluminium ore is sourced from bk

South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).

|
() Describe one benefit this has for UK consumers, 2]
Makes... . cns \aProPs Cheaptr
being MANULaetUred o Clane,
(i) Describe why the laptop has a high carbon footprint. [2]
because « nas Aot  Oof cofoen

) &, noedS  +0 . .bR ‘..susxomcmkﬁ,
QASES. ofe N e malenodd-

(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way. (4] ’

RauUre. sk i the UK, ey wouadny
ROME..... Lo export aund b:uj things £om ’
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Answer all questions

1. Study the photos below. The glass bottles have been recycled to become roof insulation

Glass Bottles J Roof Insulation

(@) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2] |

T4 o o L. o y ¥ i~ ‘ «
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(b) A laptop computer has an aluminium case. The raw aluminium ore is sourced from 1

South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).

(i) Describe one benefit this has for UK consumers, (2] |

I\ \_“\ 1:__;\/\@14_.&‘(;( \'C,/ h,l__j{ \_\) (‘)7\,”'«'(‘ \’._> l_” "l //) e (£

S [Yonn e rszar Sourh AMmericg .

(i) Describe why the laptop has a high carbon footprint. (2]
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(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way. [4]
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Answer all questions.

1. Study the photos below. The glass bottles have been recycled to become roof insulation

4

Glass Bottles Roof Insulation

(a) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2]
L

less aste lef & orvund o da/mtf}e wﬂdhfe,bj%
recjch'n 3"}5 L‘OMCS to beleme reck Taswlabon (€ 1's ‘

Alsc r’>’7al<(o:9 e nrese of Wadrte maleal .
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(b) A laptop computer has an aluminium case. The raw aluminium ore is sourced from
South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).

(i) Describe one benefit this has for UK consumers (2]

Wi\l b ave Shiny Cosed laplops  as alluminuac

Justraus, wlid

(i) Describe why the laptop has a high carbon footprint. (2]

NO Clue

(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way (4]

Vo (lus.
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Question 1

Study the photo below. The glass bottles have been recycled to
become roof insulation.

AQO3

AO4

Mark

(@) Explain an environmental advantage of recycling the
glass bottles into roof insulation.

awarded up to 2 marks based on:

Waste does not go to landfill.

Insulation will result in lower greenhouse gas emissions.

impact.
Guidance to markers
Incorrect / no answer

Basic explanation e.g. No glass will end up in rubbish tip.

Answers that indicate an understanding of sustainability should be

Broken or mixed colour glass can have a second useful lifespan.
The insulation will reduce energy use in household requirements.

More detailed explanation e.g. The insulation will reduce greenhouse
gases because a house will have lower heating requirement and the
material is recycled and reused with a different useful function.

Accept any other appropriate answer relating to advantageous ecological

(b) A laptop computer has an aluminium case. The raw
aluminium ore is sourced from South America, then
processed and manufactured in Chinato be sold in the
United Kingdom (UK).

() Describe one benefit this has for UK consumers.

consumers should be awarded up to 2 marks based on:

reduced. Students could discuss:
e Developing countries have lower wage costs.
e Lower production costs.

Closer to China than the UK.

Guidance to markers

Incorrect/inappropriate / no answer.

consumers.

consumers due to the lower cost of production in China.

Answers that indicate an understanding of benefits this has for UK

Brief description of one impact e.g. The laptop will be cheaper for UK

More detailed description e.g. The laptop will be cheaper for UK

The main benefit is the selling price to the consumer this is going to be

e Transportation costs of the ore are lower due geographic location ie.

© WJEC CBAC Ltd. 2






(ii)

Describe why the laptop has a high carbon footprint. v

High carbon footprint is the amount of harmful gases that are released into
our atmosphere. - primarily carbon dioxide

Main causes of carbon footprint

e Transportation

o Electricity generation

e Industrial processes and activities

Guidance to markers
Incorrect/inappropriate / no answer.

Brief description of one impact e.g. The laptop will be mass produced
which will cause a high carbon footprint.

More detailed description e.g. The laptop will be mass produced which will
cause a high carbon footprint and the cost of transporting the laptop to the
UK will increase the carbon footprint.

(©)

Explain how a manufacturer could produce the
aluminium laptop for the UK market in a more v
sustainable way.

Answers that indicate an understanding of environmental responsibilities in
designing and making products should be awarded up to 4 marks based
on:

Reducing transportation
Using recycled materials

e Energy used to extract aluminium from ore is much higher than energy
needed to recycle.

e Using zero waste/closed loop manufacturing systems (eg mac mini
bodies made from iphone waste.)

No answer or no relevant information presented or discussed.
Brief description: e.g. The manufacturer could use recycled aluminium.

More detailed response eg. The manufacturer could use recycled
aluminium. The manufacturer could reduce transportation implications by
relocating manufacturing to the UK.

Detailed response somewhere between examples above and below.

The manufacturer could use recycled aluminium which requires much less
energy to reprocess compared to extracting aluminium from its bauxite ore.
The manufacturer could reduce transportation implications by relocating
manufacturing to the UK next this would reduce transportation costs. The
manufacturer could offer incentives to UK consumers to recycle their
product at the end of its life cycle.

© WJEC CBAC Ltd. 3






Fully detailed response eg. The manufacturer could use recycled
aluminium which requires much less energy to reprocess compared to
extracting aluminium from its bauxite ore. The manufacturer could reduce
transportation implications by relocating manufacturing to the UK. A highly
automated, efficient UK manufacturing facility maybe cost competitive with

a Chinese one once transportation costs are eliminated. The Aluminium 4
could be sourced from recycled cans in the UK. The manufacturer could
offer incentives to UK consumers to recycle their product at the end of its
life cycle. The product could be designed for disassembly/ end of life/
circular design philosophy.
Total 10

© WJEC CBAC Ltd. 4










Principal Examiner

Sticky Note

A good response and understanding to the question with a suitable explanation.








Principal Examiner

Sticky Note

The Candidate has a good understanding and the response is described in detail.



Principal Examiner

Sticky Note

There is a good understanding of carbon footprint. The question is described in detail.



Principal Examiner

Sticky Note

This answer demonstrates some understanding of the question however the response is a little limited to achieve the full marks, therefore 2 marks was awarded









Principal Examiner

Sticky Note

This response demonstrates a good understanding with suitable explanations.








Principal Examiner

Sticky Note

The candidate demonstrates some understanding however, does not explain in enough detail to access full marks.



Principal Examiner

Sticky Note

Explanation offers some understanding.



Principal Examiner

Sticky Note

This is a good response of a few possibilities of manufacturing in a more sustainable way. Some important factors are missing.









Principal Examiner

Sticky Note

Correct response with suitable explanation.








Principal Examiner

Sticky Note

Correct answer with description.



Principal Examiner

Sticky Note

Incorrect response to answer.



Principal Examiner

Sticky Note

The candidate demonstrates a fair level of understanding to the question and responds with an adequate explanation. Some comments are not relevant.









Principal Examiner

Sticky Note

A very limited response with no mention of reuse. Incorrect response.








Principal Examiner

Sticky Note

A basic response with some description. Additional information needed for two marks.



Principal Examiner

Sticky Note

Some basic understanding demonstrated with limited justification.



Principal Examiner

Sticky Note

A good response to one suitable possibility. Explanation is limited. This response requires additional information to gain more than two marks.









Principal Examiner

Sticky Note

Some understanding of the question is demonstrated with basic description.








Principal Examiner

Sticky Note

Incorrect response given to question.



Principal Examiner

Sticky Note

Incorrect.



Principal Examiner

Sticky Note

Incorrect.










1. Study the photos below. The glass bottles have been recycled to become roof insulation.

Answer all questions.

Glass Bottles

Roof Insulation

(@) Explain an environmental advantage of recycling the glass bottles into roof insulation. [2]

© WJEC CBAC Ltd.

(3601U10-1)

Examiner
only





(b) A laptop computer has an aluminium case. The raw aluminium ore is sourced from
South America, then processed and manufactured in China to be sold in the United
Kingdom (UK).

(i) Describe why the laptop has a high carbon footprint. 2]

(c) Explain how a manufacturer could produce the aluminium laptop for the UK market in a
more sustainable way. [4]

© WJEC CBAC Ltd. (3601U10-1) Turn over.
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T'he graph below shows a product life cycle

(@) Label the four stages of a product life cycle In the table below 4 x[1)
A
|
1
-
Stage 1 Stage 2 Stage 3 Stage 4
: 4
Inéroduced arowéh Maeuntb dccl ne

(b) The graph below shows the product life cycle for two different products.
Match the curve to the appropriate product by writing A or B in the correct box below.
(2]

B curve A

curve B

Sales

Time

7

Fidaget spinner matches curve A Smart watch matches curve B
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(c) Explain what is Involved in a Life Cycle Analysis when bringing new products to the
markel.
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I'he graph below shows a product life cycle

(@) Label the four stages of a product life cycle in the table below 4 x[1)

Stage 1 Stage 2 Stage 3 Stage 4

| . .
‘ W~ _}".JCrJf . "s(&?* P/OC-'« L}*"’ A ,J\{“"r i — A‘:’i‘:."yﬂ
|
LN
|

(b) The graph below shows the product life cycle for two different products.
Match the curve to the appropriate product by writing A or B in the correct box below.

(2]
. curve A
curve B
Sales
-
Time
—
Fidget spinner matches curve A 3 Smart watch matches curve B

:
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(c) Explain what is involved in a Life Cycle Analysis when bringing new products to the
market. (4]

&f Forg. _ ny !‘(w:, Pounr ke t pu// card -;‘ec/mo/c_g) ,0..‘/)4
'S falbes ,ato o:(ow/* . Thea e 5Stainad,lty
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2.

The graph below shows a product life cycle
(a) Label the four stages of a product life cycle in the table below 4 x [1]
A |
>
Stage 1 Stage 2 Stage 3 Stage 4
AW - CASE. ... eyel L |LOeCTEaSE
(b) The graph below shows the product life cycle for two different products.
Match the curve to the appropriate product by writing A or B In the correct box below.
(2]
. curve A
curve B
Sales
R

Time

Fidget spinner matches curve . ... ﬁ'

Smart watch matches curve 8
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Examiner

(c) Explain what is involved in a Life Cycle Analysis when bringing new products to the
market.

LA Con ...SEC . WINAK. . DYPRS ... Of.
procats houwre o QuAck r\S€  owX
qUACE  cowmn fold ond Ty oand  Mmake
proolacty .nof. . ke twvat Sa.. dthat. ..will.nor.. .
hagpgen 0. fhenl . See wnox has o qoad

MoK Your ROR prodcuic4s .

[4]
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2. The graph below shows a product life cycle

{(a) Label the four stages of a product life cycle in the table below 4 x[1)
4
| -
Stage 1 Stage 2 Stage 3 Stage 4
CWRAN A Marue EN
Sk

(b) The graph balow shows the product life cycle for two different products
Match the curve to the appropriate product by writing A or B in the correct box below.

A

Sales

curve A

(2]

curve B

Time

Fidget spinner malches curve

A

Smart watch matches curve . . D
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(c) Explain what is involved in a Life Cycle Analysis when bringing new products to the

market. [4]

Fucduoy  Simiar procdects }L Cycle -
& Cnal houg co,ucﬁd& pzop/c

ncl , hous “MUch Shaps
aﬂem ,houo ue  are. lkd
C(boujr on._Sccidl merhicp. ond heeo
- cguc(x& H«o@ Stop kurw icclbed  cpaik,
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2.

-

The graph below shows a product life cycle
(@) Label the four stages of a product life cycle in the table below 4 x 1]
o — |
A |
Sale Wreay,
 J Aoe
ray;
S e
| Sa((
decran 40
2

Stage 1 Stage 2 Stage 3 Stage 4 |
|
vtz Plon MAQ/V relasd  Sal€iacmie | Sale decreais. |
Preduck by . Preduce ‘ |
|

(b) The graph below shows the product life cycle for two different products

Match the curve to the appropriate product by writing A or B in the correct box below.
(2]
. curve A :
Sales

Time

Fidget spinner matches curve )A\ Smart watch matches curve 6 '
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Examiner
(c) Explain what is involved in a Life Cycle Analysis when bringing new products to the ~
market. (4]
They need o invelue whek “’3 wonk todo fo IMflzie axg
Malls (t new produce . Stand Owt’ or beHer fHuwn Y12 frompes
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Question 2

The graph below shows a product life cycle.

AO3

AO4

Mark

(@) Label the FOUR stages of a product life cycle in the
table below.

Guidance to markers
Incorrect / no answer. 0 marks

Introduction. 1 mark
Growth 1 mark.
Maturity 1 mark.
Decline 1 mark.

A

» Time

introduction growth maturity decline

(b) The graph below shows the product life cycle for two
different products. Match the curve to the appropriate
product by writing A or B in the correct box below.

Answers that indicate an understanding of product life cycle
awarded up to 2 marks based on:

Guidance to markers
Incorrect/no answer.
Fidget spinner matches curve A

Smart watch matches curve B

should be

© WJEC CBAC Ltd. 5






(© Explain what is involved in a LIFE CYCLE ANALYSIS v 4
when bringing new products to the market.
Answers that indicate an understanding of Life Cycle Analysis should be
awarded up to 4 marks based on:
A Life Cycle Analysis is a cradle to grave analysis of the total impact of a
product throughout its life. The amount of water, CO2, energy, particulate
emissions etc. used in extraction of raw materials, processing of materials,
manufacture, assembly, transportation, use of product and end of
life/recycling must be fully considered to determine if a product is
sustainable.
Guidance to markers
Incorrect/no answer. 0
Brief explanation e.g. 1
The energy use of the product must be considered throughout its life.
Explanation with some detail e.qg.
The total impact of the product must be considered from cradle to grave 2
such as how much energy it uses.
More detailed description e.g.
The total impact of the product must be considered from cradle to grave 3
such as how much energy it uses including transportation, manufacturing
and use during the product’s life.
Fully detailed description of an appropriate method e.g.
The total impact of the product must be considered from cradle to grave
such as how much energy, water, CO2, damaging emissions and toxic 4
chemicals it uses including transportation, manufacturing and use during
the product’s life and at the end of the product’s useful life.

Total 10

© WJEC CBAC Ltd. 6










Principal Examiner

Sticky Note

A good response with the correct terminology used to gain full marks.



Principal Examiner

Sticky Note

Both responses are correct.








Principal Examiner

Sticky Note

This answer did not achieve any mark. The candidate’s appears to have confused life cycle assessment with product life cycle.
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Principal Examiner

Sticky Note

Incorrect subject specific terminology. No marks awarded.



Principal Examiner

Sticky Note

Correct answers.








Principal Examiner

Sticky Note

The candidate has misunderstood the question about product life-cycle analysis. One mark has been accessed for linking sustainability to the question.









Principal Examiner

Sticky Note

Incorrect technological terminology used.



Principal Examiner

Sticky Note

Response is correct.








Principal Examiner

Sticky Note

No marks rewarded. Candidate has confused life cycle analysis with product life cycle.









Principal Examiner

Sticky Note

1 mark awarded because of the correct terminology. Terminology of all other responses are incorrect.



Principal Examiner

Sticky Note

Correct responses for both.








Principal Examiner

Sticky Note

Incorrect response for question.









Principal Examiner

Sticky Note

Incorrect technical terminology used. No marks awarded.



Principal Examiner

Sticky Note

Correct answer for both.








Principal Examiner

Sticky Note

Incorrect response for question. Candidate does not demonstrate an understanding of life-cycle analysis.










The graph below shows a product life cycle.

(@) Label the four stages of a product life cycle in the table below.

4 x[1]

A

(b) The graph below shows the product life cycle for two different products.
Match the curve to the appropriate product by writing A or B in the correct box below.

A

curve A

Sales

[2]

curve B

Time

Fidget spinner matches curve ...

Smart watch matches curve ...,
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(c) Explain what is involved in a Life Cycle Analysis when bringing new products to the
market. [4]
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F amines

3. The images below show different energy sources

(a) Complete the table below by stating whether the energy source is renewable or
non-renewable 4 x[1]

Energy source ‘ Renewable/non-renewable |

Coal ‘

non-renewabl®

Nuclear

hoh . rthCWt’\b'c

FeneHable

renevable ‘
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Examiner
(b) Describe one advantage for each energy source. 4x[2) o
Energy source Advantage
Conl abundohce ofF coal  alailoble  For
energy €0 be preduced, wich good
amovh& Produced .
Prod"‘cs [ larae amovhé oF
ener Which docsn'e  CFFece
Nuclear aaauu, uomlh! RO
Clean Seurce of encrg chae
se ur . -
Solar be vsed d Wa‘ dﬁbe‘ S
clean gource oF cheraa Ehac
ive ake ener
o can  PasSsiv la m ea D
Wi€h ne€le/ho  assiséance,ag Iono as
ie's uinda.
\
(c) Explain why solar panels are not yet widely used on electric cars. [3] |

Their re\{obiliea'if ie 15  hoe sunna/niahe
Eime ho cnerw Wiy be g:ncrc.ced €o power

S0 cn'e Lse je.
Cels SfPace ovallablc For solar peneis isn'e
Py
much  and creace  Mvuch enera& ; €hercFore
Fal.

cer  recieves licele  power uWhich (Bans o can'e smier
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T'he images below show different energy sources

(@) Complete the table below by stating whether the energy source is renewable of
non-renewable 4x[1]

Energy source Renewable/non-renewable

Coal

r Enuniiit ‘

Nuclear

s ey ‘)L
|
|
L
r <~ & '|‘<
— 2. o f
F &N G ublé

e WJEC CBAC L (MO1U0)






Sdlac ponnels  oaly worde the 5 Sunn, , #is
Meuons ot #11S clpud 5 7 won? gareate Al b,
A/ﬁo ) 60/(/_\( ,a,vw.-'/_S d&/!‘f‘ 3:2,ex4~{c Pl A

Examiner
(b) Describe one advantage for each energy source. 4 x (2] o
Energy source Advantage
‘P/“o dug_e.ﬁ o-./o # o< .?/'16/_5)’ eron
bu//lgol g 'f‘ér»c_(%rg = Ma.‘v':) __ag/o =
Coal .
electricty .
FEY | Fetmelblp—oid- —gpsheeeS
-y b
e e — R L S
:ZH /7 : ’gene/afffv. a/O’f' 0~ (y(e'ay.
TS renewable  hich 1>
Sl 4...,_700& /:-.’..,.\ the @AULirpan etF,
Tt for be Sed i The Qe
i S Sex v;:, Shcrce o4 é‘ﬂ/ 44444
(c) Explain why solar panels are not yet widely used on electric cars. (3]

e{efJ'ri:;b [}/}d WO(\\"I k 6—6’@ 'é fdaq_,ér— o
Cor “o- /0'.29 fﬁfﬁ
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=7
3. Theimages below show different energy sources

(@) Complete the table below by stating whether the energy source is renewable or
non-renewable 4x[1]

e — . e —

Energy source Renewable/non-renewable

Coal

NoN-renNnsua o\

Nuclear

N T reEnevad. o\

CENMISIOS

- -

Wind

(CNnewsa e

€ WJEC CBAL L (3601041}
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Examiner

(b) Describe one advantage for each energy source. 4x[2) v

Energy source Advantage

S ek NE\psS
Coal Keep o _ (S0 N L ST -
e IRE pLC.

CousSe bg% C\(\mqes sSQ

Miickaas AN AN 'Y A0 MuUuthn
ML 40 Ao wna+t You
noed . A do -

USeS . +the  Sun  tec  energy :
S0 1+ doeeSn\l  produce.

any.... bod.  goses.

Solar

o \/cnﬂ rch..b\e un Some. .

Wind pLo.ces. .UJUnd S o nadused
mmq NGt ocCuUrs -

(c) Explain why solar panels are not yet widely used on electric cars. [3]
DECOMSE  They ostn't  fnat relave
oM Aeed  § e SUn and Wt wouvld
toako férede oORS o ac’ucuuj RN
ha cowx 'S easier  +Q (U8t

CMOXQR  ARenn  woddA  edgodnC

1
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The images balow show differant @nNargy sources

(a) Complete the {able below by stating whether the energy source is renewable or
non-renewable

Energy source Renewable/non-renewable

Coal

YUVl - ¥ CYVELOG O <

\

\

\

Nuclear i

|

\ Y\ —Yenée L H\e
'| t“ 3 ¢ A A " ,‘,.'\i_‘
(’.:«.\-“«;_'7_- ALY 4

O WJEC CBAC Lw 20010101
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V4
(b) Describe one advantage for each energy source. 4 x(2]
Energy source Advantage
S easy 0. use
Coal
,,,,,,,,,,, ko, ey powierful
Nuclear
We voutl nederun uk cg- k.
o QO Me ol alea UL
| ervun U
Wind
(c) Explain why solar panels are not yet widely used on electric cars. [3]

The Sun onY ouk ed ﬂ.i@.‘ﬂks.@.. Cars...
Sruhnu Wk (s dorh woonl- e o
: . oone CC)(AY\}T\@ e ,)41_'((4(\’()‘

f2
a(v&as&(s C\wws} Lles = Hzy
enbly R

ont

PO e
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The images below show diffarant anargy sources

(a) Complete the table below by stating whether the energy source Is renewable or
non-renewable 4 x[1]

Energy source Renewable/non-renewable

Coal

Nnon ~(Engponble

Nuclear

NON L4 gwihl2

(eafwoble |

(gnx W(}HL

€ WJEC CBAC Liz (001U *
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Examiner
v =
(b) Describe one advantage for each energy source. 4 x[2] -
Energy source Advantage
Coal ' ECRPEE
M,ér Ares ..
u-S;é b m 31 E“
‘O\“ . . 2
Nuclear fystw
2 .\ .fd
SO R No. Rlecmaly reguied -
BN ———
tura b woithln - Heg
Wind A " ;
....... eayironnent
(c) Explain why solar panels are not yet widely used on electric cars, [3]
Becayse e wamtuer \sn'c always Sunay and Erorefore
Without Sun Hhe soler Systems are “aable to froducs. .
Clechnaly  meaniy Gwt e cr wil not. move [Statbe.
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Question 3

The table below shows different energy sources. AO3 | AO4 | Mark
(@) Complete the table below by stating whether the energy v 4
source is renewable or non-renewable.
Answers that indicate an understanding of renewable and non-renewable
resources energy sources should be awarded up to 4 marks based on:
Guidance to markers
Incorrect / no answer. 0
Correctly identify renewable/non-renewable status.
Coal non-renewable
Nuclear non-renewable
1
Solar renewable
Wind renewable
(b) Describe ONE advantage for EACH energy source. v 8
Guidance to markers
Answers that consider the following points should be awarded up to
2 marks each.
COAL Advantage: High energy density/calorific value/ can be used on
demand, established infrastructure, independent of weather conditions.
Nuclear Advantage: can be used on demand/ clean/non-polluting,
independent of weather conditions.
Solar Advantage: non-polluting / short payback or return on investment
period
Wind Advantage: non-polluting/ short payback or return on investment
period, highly sustainable, efficient in appropriate locations such as windy
hilltop and offshore locations where there is a steady, consistent wind
Incorrect/no answer. 0
Brief explanation e.g. 1
Coal is a cheap energy source.
Explanation with some detail e.g.
Coal is cheap and when burnt can produce a high energy source. 2

© WJEC CBAC Ltd. 7
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(© Explain why solar panels are not yet widely used on v 3
electric cars.
Guidance to markers
Incorrect/no answer. 0
For each appropriate answer. 1
e Solar panels add additional cost to the vehicle which may already be
expensive.
e Solar panels won't charge cars fast enough currently.
e The technology is insufficiently developed currently.
e Solar panels are currently only capable of trickle charging cars.
e Unsuitable parking to sufficiently charge solar panels e.g parking in
shaded areas, in a garage, covered car parks.
e The weight of the panels could hinder the vehicles performance.
e Fragility of the solar panels; in a crash this could result in more
expensive repairs to a vehicle.
Accept any other valid reason.
Solar panels are a good source of energy, but the quality and the energy
produced is not great enough to be able to move an electric car efficiently
today. The energy produced will only trickle charge a battery and not great
enough to drive a motor to move a car.
Total 15










Principal Examiner

Sticky Note

All answers are correct.








Principal Examiner

Sticky Note

The candidate demonstrates a fair level of understanding of all forms of energy. Where is greater understanding of nuclear energy with a response offering a greater explanation.



Principal Examiner

Sticky Note

This is a good response for offers more than one reason with explanations.









Principal Examiner

Sticky Note

One incorrect. All other responses are correct.








Principal Examiner

Sticky Note

The candidate offers some understanding of all aspects of this question. The response for nuclear energy offers a greater understanding and was rewarded more marks than the other three.



Principal Examiner

Sticky Note

A fair level of understanding of the question with suitable responses. Explanations for these responses are a little superficial therefore, two marks were awarded out of three.







