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General Marking Instructions

These mark schemes are intended to ensure that the AS/A2 examinations are marked consistently and
fairly. The mark schemes provide examiners with an indication of the nature and range of candidate
responses likely to be worthy of credit. They also set out the criteria which they should apply in allocating
marks to candidates’ responses. The mark schemes should be read in conjunction with these general
marking instructions which apply to all papers.

Quality of candidates’ responses

In marking the examination papers, examiners will be looking for a quality of response reflecting the level
of maturity which may reasonably be expected of 17- and 18-year-olds which is the age at which the
majority of candidates sit their AS/A2 examinations.

Flexibility in marking

The mark schemes which accompany the specimen examination papers are not intended to be totally
prescriptive. For many questions, there may be a number of equally legitimate responses and different
methods by which the candidates may achieve good marks. No mark scheme can cover all the answers
which candidates may produce. In the event of unanticipated answers, examiners are expected to use
their professional judgement to assess the validity of answers. If an answer is particularly problematic,
then examiners should seek the guidance of the Supervising Examiner for the paper concerned.

Positive marking

Examiners are encouraged to be positive in their marking, giving appropriate credit for valid responses
rather than penalising candidates for errors or omissions. Examiners should make use of the whole of
the available mark range for any particular question and be prepared to award full marks for a response
which is as good as might reasonably be expected for 17- and 18-year-old candidates. Conversely,
marks should only be awarded for valid responses and not given for an attempt which is completely
incorrect and inappropriate.

Types of mark schemes
Mark schemes for questions which required candidates to respond in extended written form are marked
on the basis of levels of response which take account of the quality of written communication. These

questions are indicated on the cover of the examination paper.

Other questions which require only short answers are marked on a point for point basis with marks
awarded for each valid piece of information provided.

Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to all

qguestions that require them to respond in extended written form. These questions are marked on the
basis of levels of response.
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Levels of response

Questions requiring extended written answers are marked in terms of levels of response. In deciding
which mark within a particular level to award any response, examiners are expected to use their
professional judgement. The following guidance is provided to assist examiners.

Threshold performance: Response which just merits inclusion in the level and should be awarded a
mark at or near the bottom of the range.

Intermediate performance: Response which clearly merits inclusion in the level and should be awarded
a mark at or near the middle of the range.

High performance: Response which fully satisfies the level description and should be awarded a mark
at or near the top of the range.
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1
2 ()
(ii)
3 (i)
(i)

(iii)

(ii) Sand Casting — Annotated sketch showing split mould, sand with profile,

8086.01 F

In all cases, correct alternative responses will be given full credit.

Section A

Strength — this is the measure of how good a material is at resisting
being mis-shaped, or deformed when acted upon by a force
Durability — the ability of a material to resist wear and tear
Brittleness — a material that fractures with little or no deformation
Plasticity — a material’s ability to change shape permanently when
subjected to force without cracking or breaking

Any two from:

. Protects against wear, dirt and corrosion

*  Changes the appearance of the product

*  Enable easy maintenance by washing or polishing

Metal parts are preheated, dipped into the fluidised bath. The plastic melts
and coats the surface. When the part is removed the residual heat fuses

the coating and creates a smooth surface.

Thermoplastic can be heated and returned to a workable plastic.
Thermosetting cannot be reshaped.

Any two from:

+  Self lubricating

*  Hard, tough material
*  Wear resistant

Any two from:

*  Non-toxic

»  Strong, easily cleaned

* Maintains its shape well and is resistant to scratching

Any one from:

* quick method

*  capable of producing complex shapes

»  suitable process for high melting point metals

runner and riser.
Description

[1]
[1]
[1]

[1]

[2]

(2]

[2]

(2]

(2]

(1]

[3]
[1]

AVAILABLE
MARKS




(ii)

(iii)

(ii)

(iii)

(i)

8086.01 F

Factor of safety — reference to the safety margin (factor) that the designer
has allowed for in the design above that which the product or component
would normally be expected to withstand. [2]

Any one from:

»  To ensure that testing was fair and consistent without having to test
every individual product.

*  Recognised method accepted by professional bodies. [1]

Any one from:

»  Attract and assure customers that the product is safe and fit for
purpose.

*  Helps the company to continue to develop and maintain best practice.

(1]

Computer-integrated manufacture [1

Manufacturing — To use computers in an integrated way in order to initiate
and monitor the manufacturing of components or product levels and make
changes based on feedback. [2]

Assembly — To use computers in an integrated way to help select, move

and position components for final assembly. In addition they can process
feedback and help prevent continued mistakes by initiating corrective steps
throughout the assembly stage. [2]

Aesthetics are the qualities which make a design attractive to look or
pleasing to experience. Ergonomics is the study of the design of objects and
their interaction with people. [2]

Form - the parts of the suitcase are aesthetically pleasing as they
take a standard geometrical shape. The form is also derived from the

function. [1
+  Texture — smooth texture giving a feeling of quality. [1
*  Colour - the two contrasting colours used in the design complement
each other. [1]
For a response not worthy of credit. [0]
Limited explanation and use of English grammar. [1]
Clear and coherent explanation using good English grammar. [2]
Quality of written communication [2]

AVAILABLE
MARKS




8 (i) The creation of products that meet the needs of the present generation
without compromising the ability of future generations to meet their own
needs. [2]

(ii)

8086.01 F

Reduce — the electric kettle is designed so that it can minimise the
amount of water and energy used when boiling water. This will help
reduce the energy needed

Reuse — of paper bags as a result cutting down on material/process use
Recycle — of aluminium cans as a result reducing the use of materials

[3]

Section A

AVAILABLE
MARKS

40




Section B
9 (a) () T=CR T = 4.7 seconds [2]
A
(if)
Vo) ° [T ==
6 —|--———- {
|
|
|
|
|
|
|
|
|
! R
: =
T ’
Time (s)
(2]
(iii) Capicator will discharge
through a resistor of twice
Sw the total value
oV o__g/c o
R 10 kQ
R 10 kQ +
C 470 pF Vo
ov o
(3]
(b) (i) Ic=9/20=0.45A
Ic/lb = 0.45/0.005 = 90 [3]

(ii) Labelled diagram showing a diode (reverse biased) in parallel with the
relay coil. (2]

8086.01 F 7
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(iii) When sw 1 is closed the capacitor C will charge through the resistor
R1. When the voltage at the base of the transistor reaches somewhere
in the region of 0.6V the transistor will switch on. The coil in the relay

will close the contacts and the motor will switch on. [3]
Level of response not worthy of credit. [0]
Clear and coherent explanation using good English grammar. [1]

Quality of written communication [

(iv)

24V
DPDT| Relay

JAN

Ov

When the transistor switches on, one side of the DPDT will act

as a latch by bypassing the transistor. [4]
10 (a) (i) SRflip flop [1]
(ii) A B Q
0 0 1
0 1 1
1 0 1
1 1 0 (2]

(iii) Pull up when the PTM switches are open the inputs to the gates are
connected to the positive rail via these resistors. Hence they are pulled

up. (2]

(ONON
I
- a0
A 00
I
O =
0O
I
[slislfs]
I
- O O

O =

(3]

8086.01 F 8
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(c) (i) No programming software required. [1 AVAILABLE
MARKS

(i) Period
B | =I
Mark | Space |
| |
" =|: =|
| |
5v
Time (3]
(d) (i) 5-1.8=3.2/0.015=213 ohms [2]
(i) 220 ohms is the nearest higher value ensuring that the LED current is
limited to less than 15 mA. [2]
Level of response not worthy of credit. [0]

Clear and coherent explanation using good English grammar. [1]

Quality of written communication [1]
_ 1.44
(@) F=Rir2r2)C

Co_ 144
"~ T (R1+2R2)xF

_ 1.44
(3.9x10° + 68 x10%)x 2

=10pF [3] 20

Section B 40
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Section C

11 (a) (i) Ans = Anticlockwise

(b)

8086.01 F

(ii) Ans = A-C = 150/150 = 1

D-E =40/80 =0.5
Wormwheel 40
Tot VR=1%x0.5%x40=20

(iii) Ans = VRA-D = 150/150 = 1

VRA-E=1x05=0.5

0OS =IS/VR
OS at D =500
OS at E =1000

Diff = 500 rev/min

(iv) Ans = 0OS =IS/VR

?=500/20 =25
25 rev/imin

(v) Ans = Existing VR = 1 x 0.5 x 40 = 20

VR needed to obtain speed of 50 rev/min = 10

Wormwheel needs to be
1x0.5%x?2=10

VR =20

Wormwheel teeth = 20

(1]

[2]
(1]

(1]

(1]
(1]

(2]
(1]
[1]
(1]
(1]

(vi) The mechanical system involves a number of moving parts which are
rotating in different directions. Clothing or fingers could get caught or
trapped in the moving parts. Safety signs should be displayed to alert

(i)

(ii)

operators of this hazard.

The moving parts are rotating at considerable rotational velocities

and there is a danger of flying debris being released. A safety guard
could be installed to prevent danger to the user. Users would need to
follow the procedure of ensuring that the guard is in place when in the

mechanical system is in use.

Or other suitable answer.

[2]

Level of response not worthy of credit.

[0]

Clear and coherent explanation using good English grammar.

(1]

Quality of written communication

Sketch outlining the eccentric cam.
Sketch outlining Roller Follower
Annotation

(1]

[1]
[1]
(1]

The difference between the highest and lowest points that the follower

will move.
Or other suitable answer

10

(1]

AVAILABLE
MARKS

20




12 (a) The filter removes dust particles from the compressed air. AVAILABLE
The lubricator adds a fine mist of oil to the compressed air. MARKS

Or other suitable answer [2]
(b) (i) Roller Trip [1
(i) Plunger [1
(iii) Push button [1
(iv) Appropriate operation of A [1
Appropriate operation of B [1]
Appropriate operation of C 1
Appropriate operation of D [2]
See sample answer.
(v) Suitable method of activation 1
Suitable component used with correct piping on default [1]
Integration with main air supply [1]

See sample answer.

(vi) The air enters the automatic return system at the Tee connector when
the DAC goes positive.
The air is forced to go through the restricted element of the
uni-directional flow control valve.
Air gradually builds up in the reservoir until it reaches a sufficient
level to activate the five port valve at the 12 air activation port.

Or other suitable answer [3]

Level of response not worthy of credit. [0]

Clear and coherent explanation using good English grammar. [1]

Quality of written communication [1]
(vii) 90 — 64.88 = 25.12 [1]
25.12/0.5 = 50.24 mm? [1]
50.24 mm?/3.14 = 16
4x4=16
Radius =4 mm [1] 20
Section C 40
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Section D AVAILABLE
MARKS

13 (a) (i) Anytwo from:
*  Creche facilities
»  Target audience of parents/guardians wanting a more stylish/
modern product.
. Restaurants [2]

(ii) Any two from:
«  Stability of the high chair with splayed legs
. Harness for securing child in seat
*  Smooth, soft edges ensuring no potential harm
. No small components easily removed and materials non-toxic  [2]

(iii) Any one from:
*  Take less time to break down after being discarded
* Biodegradable plastics are completely safe and do not have any
chemicals or toxins [1]

(iv) Any two from:
»  Standard materials used for the product
»  Little assembly required by the manufacturer
*  Processes suitable for high volume, low unit cost production
*  Cost effective materials [2]

(v) Any two from:
»  Shape of the seat to suit child profile
*  Foot support with additional embossed grip pattern
* Inclusion of a space (hand grip) for lifting the chair
«  Straps which have adjustments to suit individual child [2]

Level of response not worthy of credit. [0]

Clear and coherent explanation using good English grammar. [1]

Quality of written communication [1]

(vi) Any two from:
*  They are suitable for injection moulding
. Easily coloured with dyes

*  Can be recycled [2]
(b) (i) Level of response not worthy of credit. [0]
A vague sketch lacking detail and appropriate annotation. [1]

Difficulty in disseminating if the idea is appropriate and
represents improvements.

Both the sketch and annotation are limited. The idea [2] or [3]
represents an improvement but lacks the finesse
appropriate for the product.

Detailed annotated sketch representing an appropriate [4]
improvement to the overall design.

[4]

8086.01 F 13



(ii)

Level of response not worthy of credit. [0]

A vague sketch lacking detail and appropriate annotation. [1]
Difficulty in disseminating if the idea is appropriate and
represents improvements.

Both the sketch and annotation are limited. The idea [2] or [3]
represents an improvement but lacks the finesse
appropriate for the product.

Detailed annotated sketch representing an appropriate [4]
improvement to the overall design.

[4]

14 (a) (i) A design briefis a statement which describes a design task or a

(ii)

problem to be solved whereas a design specification is a list of
requirements which need to be considered when designing
the product. (2]

Formative evaluation is ongoing and occurs every time you make a
decision or judgement regarding your work.

Summative evaluation occurs at the end of the project. It specifically
judges how well the final manufactured product meets the
specification.

(2]

(b) (i) Any two from:

(ii)

Gives you the right to stop anyone copying or using your design in
the UK

* |tis active for up to 25 years

*  Registered design must be new

* Registered design must have individual character and it should not
remind any informed person of an existing design [2]

Two from the following:

»  protects the materials from being used by another company

*  renewal periodically

*  covers a wide range of documentation from unauthorised
reproduction

* an international dimension [2]

(c) Any three from:

8086.01 F

Outline guidance on the safe handling, use and storage of hazardous
substances in the workplace.

Series of regulations that every business/company must follow to
protect workers, customers and the general public from the effects of
hazardous substances.

COSSH set out eight basic measurements that should be taken into
account to assess and control exposure of hazardous substances.  [3]

Level of response not worthy of credit. [0]
Clear and coherent explanation using good English grammar. [1]
Quality of written communication [

14

AVAILABLE
MARKS

20




(d)

8086.01 F

(i)

(ii)

Level of response not worthy of credit.

[0]

A vague sketch lacking detail and appropriate annotation.
Difficulty in disseminating if the idea communicates the
required information to the user.

[1]

Both the sketch and annotation are limited. The idea is
appropriate and communicates the required information
to the user.

[2] or [3]

Detailed annotated sketch. The idea is very appropriate
and clearly communicates the required information to the
user.

[4]

[4]

Level of response not worthy of credit.

[0]

A vague sketch lacking detail and appropriate annotation.
Difficulty in disseminating if the idea is appropriate and
represents improvements.

[1]

Both the sketch and annotation are limited. The idea
represents an improvement but lacks the finesse
appropriate for the product.

[2] or [3]

Detailed annotated sketch representing an appropriate
improvement to the overall design.

[4]

15

(4]
Section D

Total

AVAILABLE
MARKS

20

40

80





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


