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A Level Design and Technology Exemplar Candidate Work

Introduction

These exemplar answers have been chosen from the
summer 2019 examination series.

OCR is open to a wide variety of approaches and all
answers are considered on their merits. These exemplars,
therefore, should not be seen as the only way to answer
questions but do illustrate how the mark scheme has
been applied.

Please always refer to the specification https.//www.
ocr.org.uk/qualifications/as-and-a-level/design-and-
technology-h004-h006-h404-h406-from-2017/ for full
details of the assessment for this qualification. These
exemplar answers should also be read in conjunction
with the sample assessment materials and the June 2019
Examiners'report or Report to Centres available from
Interchange https://interchange.ocr.org.uk/Home.mvc/
Index

The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2020. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this and are able to set up teachers with specific logins -
see the following link for further information http.//www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).

It is important to note that approaches to question
setting and marking will remain consistent. At the same
time OCR reviews all its qualifications annually and may
make small adjustments to improve the performance of
its assessments. We will let you know of any substantive
changes.
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A Level Design and Technology Exemplar Candidate Work

Question 1(a)

Exemplar 1

1 &4/- a,{/c;'u/ @W e Irf&ﬂ/m %e, ofc?@:,e OYE

---------------------------------------------------------------------------------------------------------------------------------------------------
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Examiner commentary

The candidate has been given all three marks in this response because three unique and relevant answers have been given,
that would viably be carried out by the manufacturer. Although some might be considered design related responses, these are

accounted for in the mark scheme due to the early position of the question in the paper.
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Exemplar 2 2 marks
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Examiner commentary

In this candidate response, only two marks are awarded. The first two answers are marked as correct as they relate to actions taken
by the manufacturer, however the third response is unclear and difficult to award the benefit of doubt. The candidate appears to
provide two answers, the first requirement is for manufacturing to a tolerance, and the second is to avoid including a large step.
Although either could be given a mark, the first response is taken as the second has not been crossed out and is not given a mark
as the response is vague when referring to ‘movement and shapes’ A clearer response would have been required here for the third

mark.
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A Level Design and Technology Exemplar Candidate Work
L] L]
Question 1(b)(i)

(b) The home lift in Fig. 1.1 uses a screw thread and nut mechanism in which the nut is attached
to the lift and rotated through a double chain drive by an electric motor. The screw thread is
held in position and does not move. Fig. 1.2 shows the mechanism.

screw thread 8 mm pitch double chain drive

/ / N\
p—-—'-'—""
nut sprockets #_/g_ﬁl—,/’f;’ 7B

motor sprockets

— 20 teeth
30 teeth
H ‘ ‘ ‘ H | electric motor
nut
lift floor
X N\ / S
£3
Fig. 1.2

(not to scale)
(i) The lift moves at a speed of 0.08 ms™"

Calculate the time taken in seconds (s) for the lift to rise between floors which are
2800 mm apart. Show your working. [3]

Exemplar 1 3 marks

O(‘Jg = 1§

Time 11.se,

Examiner commentary

The candidate response includes minimal working out, but in mathematical questions full marks are given irrespective of this due to
the correct answer being given in the answer space.
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Exemplar 2 1 mark
S5: o’
G 0% { = 2%6@0‘(‘"
S':'ﬁ__ m = M = 10008 mm .-’(m %
gz &.LBm
é: 2600 - 01§ © cz :0.18
o= 40 tovo e 8
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Examiner commentary

The candidates answer is incorrect in this example, therefore the working out is reviewed to identify if working out and method are
worthy of credit. In this instance the candidate is not given a mark for the conversion of units, as they are incorrect. However, the
rearrangement of the formula and input of relevant values is worthy of credit, scoring the candidate one mark.
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Question 1(b)(ii)

(ii) Analysing the data in Fig. 1.2, calculate the motor rotational speed required in revolutions
per minute (rpm) to cause the nut to climb up the thread at a speed of 0.08ms~". Show

your working. [3]

Exemplar 1 3 marks
5 5. 10 ”21‘ 215 wps
- 10
(P IS% 66= gpo
Motor rotational speed CFOC) tpm

Examiner commentary

This candidate shows working out but also has the correct answer in the space provided, therefore as with 1bi, the candidate
automatically is given full marks irrespective of their working out.

Exemplar 2 0 marks

(P
30 ety 3.5 X 00s

2K

Examiner commentary

In this candidate response an incorrect answer has been given, therefore the working out is reviewed. The candidate does calculate
the sprocket gear ratio, worthy of a mark, but has crossed this out. They have then conducted a calculation, which despite bringing
forward an incorrect answer from the previous question, where benefit of doubt would be given through acceptance of ‘Error

Carried Forward’ this does not score a mark as the calculation is incorrect.
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[ ] (X X ]
Question 1(b)(iii)

(iii) Give two reasons why a double chain drive is used in this application. [2]

Exemplar 1 2 marks
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Examiner commentary

In this candidate response there are two clear correct responses, the first relating to sharing the load across two chains, and the
second relating to safety and the potential failure of one chain. Both answers appear in the mark scheme and are not repeated.

Exemplar 2 0 marks
10, Qoo cheen. Adud. 10, osed... 0. Mook . Seeed o Whdei.
B S\ = L —

2 i 00, 0000 S S Ntk e edeee orolec. .

.mck...)rl.&..a.u.\.c.....\.sa.....q.mud.o&.,.gm...m&..xk.w\x\.\...lwm.r.md‘.—.,.% ........... -

Examiner commentary

The candidate provides two clear answers, however they have been given no marks in this instance. This is because for the first
response, as it suggests the two chains are controlling the pace of the thread. This is incorrect, as the thread will turn at the same
pace with any number of chains. The second response about connecting the chain to the thread is also true of any number of
chains, therefore for both responses, no credit is given.
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L] L]
Question 1(b)(iv)

(iv) The maximum total mass of the lift and occupants is 350kg.

Calculate the power required in watts (W) to raise the 350kg lift at a velocity of 0.08 ms~'.
Show your working.
gravitational potential energy = mgh power =$

gravitational field strength, g = 9.81Nkg™" [3]

Exemplar 1 3 marks

IO (w28
34

mgh
€

if

= 2%46¥

Power ...... Z ?5_ .............. W

Examiner commentary

In this response, the candidate would normally only achieve two of the available three marks. This is because their answer has been
rounded to the nearest whole number. They have included the appropriate working out enough to achieve two of the three marks,
and the right answer is included before the rounding up. However, in this instance the candidate had previously (earlier in the
paper) been deducted one mark for a rounding error. This deduction of one mark is only applied once throughout the whole paper,
therefore because the correct answer is given, all three marks given.

Exemplar 2 2 marks

JCOX48 Ll =T6D.C 3

Lt 9vq s
3§ e

Power ...... 2— ; 5 ............. w

Examiner commentary

This candidate has only been given two marks of a possible three. Although they calculate an almost correct answer, they have
made a rounding error in their calculation, and then rounded to the nearest whole number in their answer. This is not requested in
this question; therefore, the two marks given to this response are for using a correct approach and working out the distance raised in
one second.
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Question 1(c)

(c) Discuss, using examples, the significance of good user interface design in engineered
products. [8]

Exemplar 1 4 marks

‘/Louf& W\_:BQ‘Q bw A S
tkL : ?5 )

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

------------------------------------------------------------------------------------------------------------------------------------------

’V@‘\jﬁ ....."T\A‘a e@%«\o Led it awm

Examiner commentary

The candidate has achieved a Level 2 response for their answer here. This candidate is judged to have reasonable understanding of
user interface, by stating what a specific product does for a user group (visually impaired), or a type of user (no previous experience).
The discussion flows well, however because the candidate does not mention that user interface can have significant benefit to

users who need to carry out complex tasks in a simple way, the overall judgement is that the candidate has missed a couple of
opportunities. For example, a TV remote might be discussed as making the recording of channels or the reprogramming of channels
easier for the user, while the taps could make achieving a specific temperature of water easier for the user.
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Exemplar 2 1 mark
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Examiner commentary

In this candidate’s response only one mark is given, for the statement that says, ‘user interface enables the user to interact with the
product, and the reference to a product suitable for this question, a phone. The rest of the candidate response discusses health and
safety and functionality, and therefore does not respond to the question being asked. The candidate could have expanded on their

definition, and given examples relating to a phone to begin to score more marks.
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Question 2(a)

[3]
Exemplar 1 3 marks

TOSFUT =) Lwam

(T =663

Maximum straight part length ..........0. =0 e

Examiner commentary

This candidate has been given full marks for the correct answer, which includes rounding to one decimal place. The working out is
also enough to support the candidate towards two marks should they make a mistake with the final answer.
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Exemplar 2 1 mark

305 AALS x[ov loo
215

215

Maximum straight part length % mm

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

as &Y =%

595 L gt aust=t
1% 130 250 =

SRS C=333%.)

Examiner commentary

This candidate includes useful working out in their response, offering access to marks as they have submitted a final answer which
incorrect. The mark given for this candidate is for calculating the first base diagonal. They would still need to calculate the second
base diagonal and then the final part length to one decimal place to achieve all three marks.
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Question 2(b)(i)

(b) Fig. 2.2 shows an orthographic (two-dimensional) diagram of a part manufactured from brass.
Dimensions are given in mm.

15 20

— -
- L

A
Y

|
| 226

side view end view

Fig. 2.2
(not to scale)

(i) Name an instrument which could be used to measure the diameter of the part shown in
Fig. 2.2 to a precision of 0.02mm. [1]

Exemplar 1 1 mark

D;glnta/f[/&vw,wc‘st{;fggf Ml

Examiner commentary

The candidate names the correct tool and includes reference to digital due to the high level of accuracy required in the example
given.

Exemplar 2 0 marks

B e i

Examiner commentary

Although the candidate does name a measuring tool, a ruler is too vague in this example for it to be worth credit, therefore no mark
is given.
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Question 2(b)(ii)

(ii)) Calculate the mass in grams (g) of the part shown in Fig. 2.2. Give your answer to
1 decimal place and show your working.

Area of a circle = md%/4
Volume of a cone =% x base area x height

Density of brass = 8.73gcm™3 [5]

Exemplar 1 5 marks

Ty

Examiner commentary

In this candidate’s response the correct answer has been given in the answer space, automatically awarding full marks. The candidate
also includes their working out in the space provided, which would support some marks if the correct final answer was not given.
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0 marks

A Level Design and Technology

Exemplar 2

| | W= Mg,
£ { wemp

Yz e R xDenrfy

Py |
Tix13t + (ﬂf“v’j”? 20

3

4—02}0 4@\&‘8’?3}:

Examiner commentary

This candidate did not provide the correct answer. Therefore, a review of their working out has been conducted. Although it has
been attempted, the candidate does not input the elements of the cone volume into the equation correctly in the first instance, and
therefore does not come out with a viable answer that would provide some of the marks available, nor demonstrate a grasp of what

they are trying to achieve, therefore no marks are given.
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Question 2(b)(iii)

(iii) The part in Fig. 2.2 is to be turned on a centre lathe from a cylindrical brass bar with
diameter 30 mm and length 35 mm.

Exemplar Candidate Work

Calculate the volume in mm3 of the waste brass generated. Give your answer to
1 decimal place and show your working.

[2]
Exemplar 1 2 marks
07 qg=18T c
el COBs
17X TS
\.e’cllumrajszjé'g ...... mm?

Examiner commentary

In this candidate’s response, it is clear they have brought forward the correct working out from the previous question, without
rounding the answer to a decimal or whole number. This is then used as part of the working out, although again due to the correct
answer being given, all marks are given irrespective of the working out presented.

Exemplar 2 0 marks

3<

G
ﬁoxss—j - (‘20*/'%
Jo«xls !0‘3‘0‘ ~ 200
ao- & %0
Volume........... :} S—D .......... mm?3

Examiner commentary

In this response, the candidate has included thumbnail sketches to support their thinking. They include also some working out.

However, the final answer is wrong, and the candidate does not include a suitable calculation nor the individual volumes required to
achieve the right answer or any marks in this instance.
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Question 2(b)(iv)

(iv) The diameter of the part must be 26.00 mm with a tolerance of +2%.

Calculate the minimum allowable diameter in mm of the part. Show your working.  [2]

Exemplar 1 2 marks

765 0.95=25 .U

Minimum diameter.......a..&.-..‘.&{.g .......... mm

Examiner commentary

The candidate has provided the correct answer in their response, automatically being given full marks.

Exemplar 2 0 marks

©.02%26% (), Smm
26—0.%% 25 .5mm

Minimum diameter usmm

Examiner commentary

In this candidate response we firstly see that an incorrect final answer has been given. The candidate working out shows an
appropriate method, but they have made a mistake rounding up their working out from 0.52 to 0.5. Although a suitable approach
has been taken, the tolerance is 0.02 out because of this error, and no marks are given.
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Question 2(c)

Exemplar Candidate Work

(¢) A machine is being developed to help tennis players practise their serve. The machine

projects a tennis ball vertically to a height, s, of 2.5m.

Use the formula, v? = u? + 2as, to calculate the initial velocity, u, at which the ball needs to
leave the machine so that it just reaches the required height of 2.5m. Give your answer in

ms~! and show your working.

Acceleration, a, due to gravity in this situation is —9.81ms™?

Exemplar 1

[2]

2 marks

0= WZal w981 xC-\
94982 5=l
YOS < ut L

Udos = U
7= A

Initial velocity ...................

Examiner commentary

This candidate response is correct, and automatically results in full marks. However, they also include appropriate working out,
showing how they have plugged values into the calculation, and recognised that at maximum height the vertical velocity is equal to

0 marks

Exemplar 2
\}&: U;l'i' &(‘l@
3
- U?« —}-ﬂ,)f"qg]

Initial velocity ....ccceeeeereeeee el

N o F-al

Examiner commentary

The response given by this candidate starts correctly, by writing in the equation that is provided, and inputting the values given.

However, the candidate does not make enough progress to be suitable to receive a mark.

20
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Question 3(a)

3 (a)* To certify that products conform to a standard set by the British Standards Institute (BSI),
many products carry the BSI Kitemark® shown in Fig. 3.

Fig. 3

Discuss the implications to manufacturers of producing Kitemark® approved products. [8]

Exemplar 1 6 marks

/Vlil(;ﬂ/? Bﬁ: C(Vﬂﬁl/fé’d ﬂ}’@(m&b j/he"ch_j }/LL
Com fomnts. mdr. G 17 it . %mfwﬁ
) V‘ﬂ[ewrﬂr“ fo M. I’EM T
S— LVl fwe' whe b1 e
]’Q ][)rwfl/ds h q,/&e/ h L -L/f(i.aly Cﬁﬁm
7 heyve ﬁe Ahans e H@M%C/MJ )1)””03/'%_
Shondicd.. 'ﬂu) 5(1&[ it "f wf 1008 1,
Mj[yéﬂfﬁf‘; % WQV‘M 6 “"@& e m"’f’ﬂf/’l/,nﬂé”v
LAl
F!J OL’l” ”ut){r('md’ ﬂx[f WT(PM Mw{‘ b
S%’*FJJ e %ﬁﬂ Mfﬁjd //Mt{[(‘:f‘ﬁ )ZZ v{f}oef{,ﬁ
a9 [ro S.6nd (bl wale - Lusior
Jo u(’gréic M{h‘::f; aftiL o
ot kime_and. V"wm;y 1wl ....a/!o
St deking oad cheoking Ve ma/ué/f ol
Q[em(g;j }ognfwf }«Q} %},éﬁ/nﬁ?m%
ord %
T Mengathing Sph Shedal Uk
aliy b mff - P’l/’vf"’,f P fectes, 1) Sape fov

M Vwler, TL) e th,zmﬂ/oairzwh) &

21 © OCR 2019




A Level Design and Technology Exemplar Candidate Work
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Examiner commentary

This candidate’s response is judged to be place just within a Level 3 answer. Firstly, the candidate has made good use of the
additional pages available, as they achieve some credit from what they write in this section.

The whole response is academically judged to show a clear understanding of the implications on manufacturers of producing
products to Kitemark approval standards. This is firstly because the candidate talks about the impact the standards have on the
factory, time and costs. The candidate continues to suggest that an additional amount of money would be invested in testing
and checking, including both product and factory inspection. They then go on to relate the standards to employees, and mention
benefits to both worker and employer.

The structure of the response is adequate to convey a line of thought, and the response focuses on the manufacturer fully. The
candidate could have based their response on a product and referred to specific types of changes that might relate to this product
on behalf of the manufacturer.

Exemplar 2 3 marks

Wiquf«b*‘) pangoentef gosh.. bauS precleted.... Ra
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Examiner commentary

The candidate response is judged at the bottom of Level 2. This indicates that the candidate is credited with having shown a
reasonable understanding of implications to the manufacturer of producing Kitemark approved products.

The candidate does have a line of reasoning and some structure, and although the response has examples that achieve marks;
increase in cost; better quality control and management; and a need to invest in R&D, the candidate does also go on to make some
assumptions that might not be true without a context to frame them.

This includes discussion about the product being cheaper, and worker satisfaction. The candidate would have achieved higher
marks if they had included a broader set of examples of the impact of meeting standards, perhaps referring to short and long term
changes to costs, investment in equipment and training, etc.
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[ ] L]
Question 3(b)(i)

(b) (i) Explain what is meant by ‘enterprise’ in the context of designing. [2]

Exemplar 1 2 marks

BN GAE 30 Bl DO g ;sianrjﬂs s bl moowin,.
008 imosdg. 0. (d09y...... fr\fw . exangl....
LGiat 0%50 elean.. ORI Con. B 200k e itnouede. o

LQ/\-,Q_Q).{ L..ﬂrk 3@-5\-/-\) rFf- tw\-{ Pestn Lomlent: NL?-Q- ,\,L—-..Q «—eﬂj["g]
N Ut

Examiner commentary

This candidate response includes reference to innovation and innovating new ideas in the context of design. The two marks are
given as a benefit of doubt but are not a solid definition of Enterprise. The candidate would do better to include investment,
breaking ground or using initiative to make courageous and bold decisions to present a more secure answer.

Exemplar 2 0 marks

A }r$afmabxaﬂ Ak b
bld'\ LP mSWcL W ﬂd}{c’rk bo 12
n 5@ fiﬁ\&c 02 o Eeam -
Examiner commentary

The response here references to viable activities such as research and team work, but fails to refer to the key terms in the definition
of Enterprise which include bold venture, opportunity, new business, energetic undertaking and breaking new ground. Therefore, no
marks have been given.
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L] (X ]
Question 3(b)(ii)

(ii) Describe two ways in which enterprise can help drive the development of new product
ideas. [4]

Exemplar 1 2 marks

» T _progect caqbe split up erd sllocete bo

nnlbele_groups bued on i/emu;jfoaﬂw

b prallel deelopmento

(4]

Examiner commentary

In this candidate response, the benefit of doubt has been given to the first answer provided, and partly to the second answer which
is essentially a repeat of the first. The candidate mentions bringing more parties on board (partnerships) and sharing ideas, which are
both referenced to in the mark scheme. Although they are not perfectly formed responses, it can be interpreted that the candidate
recognises through both answers the importance of sharing and working in collaboration with others who might help to innovate.

Exemplar 2 0 marks
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Examiner commentary

The candidate has provided two clear answers, describing how they think Enterprise can help drive development. Although their
response is product focused, they fail to mention any of the points listed in the mark scheme which include; entrepreneurship;
setbacks; commercial partnerships; venture capitalism; crowd funding and sharing ideas.
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Question 4(a)

[2]

Exemplar 1 2 marks
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Examiner commentary

This candidate response has been given both marks available. The first answer of being water resistant is in the mark scheme. The
second answer of burying the cable to prevent it being cut, is a valid solution based on the issue of the cable being cut, which is also
listed in the mark scheme.
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Exemplar 2 0 marks

Examiner commentary

The candidate response does not receive any marks in this example because; the first answer of an outlet being outside does not
give sufficient detail to convey what the issue might be; the second answer is a question rather than an issue, and is something the

candidate would not have sufficient information to ask or know.
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Question 4(b)(i)

(2]

Exemplar 1 2 marks
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Examiner commentary

The candidate response states a technical term for the injection moulded features seen in the image, ‘webbing;, and goes on to
describe what their purpose is, resulting in full marks being given.
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Exemplar 2 0 marks
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Examiner commentary

The candidate response is very knowledgeable about the process of forming plastics but does not answer the question. The
candidate in this example is given no marks because they have not identified the physical features of the part in the photo; instead
describing the moulding of plastics to achieve a rigid object, which does not provide enough information to justify any marks.
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L] (X ]
Question 4(b)(ii)

(ii)) State the industrial method used to manufacture the thermo softening polymer part and
identify one piece of evidence from either Fig. 4.2a or Fig. 4.2b that leads you to this
conclusion. [2]

Exemplar 1 2 marks
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Examiner commentary

This candidate response is given one mark for naming the process of injection moulding, and a second mark is given for stating that
marks have been left on the part from the mould. Although the marks are given with an element of benefit of doubt, a stronger
response would have seen the candidate name features such as ejector pin imprints as visual features on the part.

Exemplar 2 0 marks
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Examiner commentary

The candidate names an unsuitable process, ‘'vacuum forming; for the part in the question, and goes on to describe the features of
the shape that would not be achievable with that process.
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Question 4(b)(iii)

(ifi) The >PP< marking that is visible on the surface of the product in Fig. 4.2b identifies the
type of thermo softening polymer that has been used.

Explain one reason why a plastic manufacturer marks the type of plastic used on their
product in this way. [2]

Exemplar 1 2 marks
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Examiner commentary

The candidate correctly states that the marks on the plastic relate to the material type (polypropylene) and that this would be useful
to a recycling set up to make sure plastics are recycled with the same plastic groups.

Exemplar 2 1 mark
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Examiner commentary

This candidate response has been given one mark only because the candidate does recognise that it is important to understand
what type of material it is from a generic looking plastic but does not include in their answer a purpose for knowing this information,

such as recycling.
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Question 4(c)

(¢) Compare the use of DC motors and stepper motors for driving the wheels of a robotic
lawnmower. [4]

Exemplar 1 4 marks
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Examiner commentary

This candidate response has been given full marks for the subject knowledge they convey in their answer, and their explanation of
their knowledge in relation to the context of the lawnmower. The candidate clearly understands the appropriate application of DC
motors, and states where they would be applied to the robot. They then do so in relation to Stepper motors, and therefore are given

all four marks available.

Exemplar 2 2 marks
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Examiner commentary

This candidate response is enough for half of the available marks. The candidate has been able to describe the simple functionality
of DC motors and compared them to Stepper motors, stating that they are more accurate. If the candidate had gone further to relate
this to the application of a lawnmower, it would have been more likely that more marks could have been given.
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Question 4(d)

(d) The robotic lawnmower is controlled by an electronic system with a number of sensors,
user-operated controls and outputs. The robotic lawnmower function is described below:

»  The user sets the lawnmower to operate at a set time every day using buttons and
a display.

« At the set time, the lawnmower automatically undocks from its charging station,
starts its grass-cutting blade and begins to move across the lawn.

»  Acable, buried around the edge of the lawn, carries an electronic signal which the
lawnmower detects and uses to avoid running off the edge of the lawn.

«  Proximity sensors on the lawnmower detect the presence of obstacles in the
lawnmower’s path so that they can be avoided.

«  The lawnmower monitors its battery voltage and if the voltage falls below a set level
the lawnmower returns to its charging station.

Use this function description to complete the system diagram below for the robotic lawnmower.

User — | Displa
buttons piay
=]
Microcontroller
(4]
Exemplar 1 4 marks
User .
buttons —=| Display

Microcontroller [ -%j D AURY \,_'gr
. N e
{D&”" & : i@)‘«m\%,
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Examiner commentary

The candidate has been given all four marks in this instance as they have been able to identify suitable inputs and outputs relating
to the context of a microcontroller in the lawnmower. If the candidate had not differentiated the motor outputs as cutter and
wheels, a mark would have been deducted. The answer of a signal sensor in this instance would also have been accepted.

Exemplar 2 1T mark
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Examiner commentary

The candidate has made the mistake in this response to assume a flow diagram was required as an answer. Although this is incorrect,
an appropriate output has been identified in the answer, and a single mark has been given for this.
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Question 4(e)(i)

(e) Fig. 4.3 shows a circuit diagram for the part of the robotic lawnmower which monitors the
battery voltage.

+5V
+105V1to+111V in| voltage |out
regulator
com
lithium _—;—_ 3.9k
ion I
_ \Y
battery ——= I A microcontroller
1.8k
ov -|-
Fig. 4.3

The lithium ion battery produces a nominal voltage of 11.1V. When the battery voltage drops
to 10.5V an alert is generated within the microcontroller code and the robotic lawnmower
returns to its charging station.

(i) Calculate the voltage (V) at point V, in Fig. 4.3 when the battery voltage is 10.5V. Give
your answer to 2 decimal places and show your working. [3]

Exemplar 1 3 marks
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Examiner commentary

In this response the final answer is correct, automatically resulting in full marks. The candidate has also shown a sensible approach to
showing their working out, and also crossing out mistaken working out so as not to confuse the examiner.
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Exemplar 2 1 mark
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Examiner commentary

The candidate correctly rearranges the formulae given to calculate the current and is given one mark for this. They then go on to
plug values into the equation, but do not do this correctly, and the final answer is wrong.
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Question 4(e)(ii)

(ii) Voltage V, in Fig. 4.3 is fed into an analogue to digital converter (ADC) pin on the
microcontroller. The ADC produces a full-scale value of 1023 when the analogue input
is 5.0V.

Calculate the ADC value produced when the input voltage V, is at the value you
calculated in part (e)(i). Give your answer as a rounded-down integer and show your
working. [3]

Exemplar 1 3 marks
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Examiner commentary

The candidate response has been given full marks for the correct answer. Had the candidate carried an incorrect current value from
the previous question forward, they would still have been able to achieve full marks due to the use of ‘Error Carried Forward’ They
can only achieve this thanks to the working out shown alongside the final answer. The candidate’s answer contains a rounding error
and because this was not the first instance in their paper, the question does not have any marks deducted because of this, as this
had already been applied, and is not repeated.
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Exemplar 2 0 marks
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Examiner commentary

This candidate response could potentially achieve a mark, if the approach is correct, but an error has been carried forward from the
previous question. In this instance the approach is incorrect, and therefore despite including the working out, both the approach
and final answer are wrong. The candidate should have identified the ratio of Va first, then calculated the value of ADC, with the final

mark given for rounding to the nearest whole number.
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Question 4(e)(iii)

(iii) Draw a flowchart of the robotic lawnmower subroutine to check the battery voltage and
generate an alert if the battery voltage falls below 10.5V. [3]

Exemplar 1 3 marks

Examiner commentary

The candidate response here is given full marks for identifying the three key elements of the flowchart. The first is the decision box
relating to the voltage or ADC value. The second is to generate some form of alert to the system and take action. The third is to
convey that the system is constantly monitoring itself through some form of check. Although the actual solution would be much
more refined, this answer included all three basic elements for the marks.
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0 marks

A Level Design and Technology

Exemplar 2

Examiner commentary

The candidate did not recognise in this question the need to draw a flow chart as an appropriate response. This would require the
use of appropriate symbols and a suitable translation of the functional requirement of the robot during its self-monitoring recharge,

for any marks to be given.
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