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General Marking Instructions

Introduction
Mark schemes are intended to ensure that the GCSE examinations are marked consistently and fairly. 
The mark schemes provide markers with an indication of the nature and range of candidates’ responses. 
The mark schemes should be read in conjunction with these general marking instructions..

Assessment objectives
Below are the assessment objectives for GCSE Technology and Design.

Candidates must:

AO1  Recall, select and communicate their knowledge and understanding of Technology and
 Design in a range of contexts;

AO2  Apply skills knowledge and understanding, including quality standards in a variety of design  
 contexts. Plan and carry out investigations and making tasks involving an appropriate range of  
 tools, equipment, materials and processes; and

AO3  Analyse and evaluate evidence, design proposals and outcomes, make reasoned
 judgements and present conclusions and recommendations.

Quality of candidates’ responses
In marking the examination papers, examiners should be looking for a quality of response refl ecting 
the level of maturity which may reasonably be expected of a 16-year-old which is the age at which the 
majority of candidates sit their GCSE examinations. 

Flexibility in marking
Mark schemes are not intended to be totally prescriptive. No mark scheme can cover all the responses 
which candidates may produce. In the event of an unanticipated answer, 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.

Positive Marking
Examiners are encouraged to be positive in their marking, giving appropriate credit for what candidates 
know, understand and can do 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 of a 16-year-old 
GCSE candidate..

Awarding zero marks
Marks should only be awarded for valid responses and no marks should be awarded for an answer 
which is completely incorrect or inappropriate.

Types of mark schemes
Mark schemes for tasks or questions which require 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.

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.

Levels of response
Tasks and questions requiring candidates to respond in extended writing are marked in terms of levels of 
response. In deciding which level of response to award, examiners should look for the ‘best fi t’ bearing 
in mind that weakness in one area may be compensated for by strength in another. In deciding which 
mark within a particular level to award to any response, examiners are expected to use their professional 
judgement. The following guidance is provided to assist examiners.
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Level 1: Response which merits inclusion in the band and should be awarded the lower mark.
Level 2: Response which merits inclusion in the band and should be awarded the higher mark.

Marking calculations
In marking answers involving calculations, examiners should apply the “own fi gure rule” so that 
candidates are not penalised more than once for a computational error.

Quality of written communication
Quality of written communication is taken into account in assessing candidates’ responses to all tasks 
and questions that require them to respond in written form. These tasks and questions are marked on 
the basis of levels of response. The description for each level of response includes reference to the 
quality of written communication.

For conciseness, quality of written communication is distinguished within levels of response as follows:

Band 1: Quality of written communication is basic.
Band 2: Quality of written communication is limited.
Band 3: Quality of written communication is satisfactory.
Band 4: Quality of written communication is good. 
Band 5: Quality of written communication is excellent.

In interpreting these level descriptions, examiners should refer to the more detailed guidance provided in 
the relevant question in the mark scheme.
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AVAILABLE 
MARKS

AVAILABLE 
MARKS

1 (a)  (i) A Thyristor [1]  Process [1]
   B Seven segment display [1]  Output [1]
   C Moisture sensor [1]  Input [1]
   D Thermistor [1]  Input [1]  [8]

  (ii)  Feedback is the process of returning part of the output signal 
   from a circuit [1] back to the input of that circuit or device. [1]  

 
   All relevant, valid responses will be given credit                [2]

 (b)  (i)  Vout  = (2600/(1800 + 2600)) × 9 [1] 
        = (2600/4400) × 9 [1]
        = 0.59 × 9 [1]
        = 5.32 [1] V   [4]

   (ii)   Variable resistor    [1]

  (iii)   Protective resistor [1] 
   to limit the current fl owing through the LED. [1]  [2]

  (iv)  Component K can be adjusted by turning a knob or using a 
   small screwdriver. [1]  
   Adjusting component K will allow the sensitivity of the circuit to 
   be adjusted or controls the threshold at which the LED will light up. [2]

   All relevant, valid responses will be given credit                [3]

  (v)   Component H is a light dependent resistor. [1]  
   In dark conditions the resistance is high. [1] 
   This causes the output of the potential divider to be low or the transistor 

or the LED to be off . [1]

   All relevant, valid responses will be given credit                [3]

 (c)  (i)  Total resistance = 3 + 4 + 8 = 15  [1]
   I = V/R  = 9/15 [1]
   I = 0.6 [1]  A [1]  [4]           
     

             
  (ii)   1/R for parallel resistors = 1/1600 + 1/ 400 [1]
   1/R = 0.003125   R = 320 Ohms [1] 
   Total R = 320 + 330 + 560 = 1210 Ohms [1]
   V = 0.008 x 1210 [1]
   V = 9.68 [1]  [5]

  (iii)  Preferred values are a range of standard values. [1]
   When designing a circuit, calculated resistor values must be 
   rounded to a preferred value. [1] 

   All relevant, valid responses will be given credit  [2]

  (iv)  Coloured bands on the resistor indicate the value. [1] 
   Tolerance is the percentage deviation either side of the indicated 
   value. [1]

   All relevant, valid responses will be given credit [2]
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  (v)   Highest = 1800 × 1.1 [1] = 1980 Ohms [1]
   Lowest = 1800 × 0.9 [1] = 1620 Ohms  [1]  [4]

 (d)  Indicative content: – Candidate responses may include reference to the 
following.

  Two examples of use in society:
  Industrial robots are programmed to do certain tasks, such as welding, 

painting, assembly, packaging, labelling, product inspection and testing.
  Home-based robots can mow lawns or vacuum fl oors.
  Robots are used to stack warehouse shelves, retrieve goods, and even 

conduct short-range deliveries.
  Space Exploration: Mars explorers such as Sojourner and Perseverance are 

robots. 
  Military: Robots that detect/dispose of explosives, search for mines and 

IEDs. 
  Entertainment: Toy robots, robot statues, and robot waiters.
  Self-driving vehicles.

  Reasons for the use of robotics:
  They work in hazardous environments such as fi refi ghting or working on a 

nuclear reactor core reducing the risk to human health.  
  They’re cost-eff ective and can work continuously without pause.  
  They increase productivity and can accomplish tedious, repetitive work, 

freeing employees to tackle more challenging tasks.
  They off er better quality assurance. Robots perform repetitive tasks 

fl awlessly without having their performance or productivity vary.  
  
  Identify and explain the basic control systems used to produce robotic 

movement.
  Robot systems use motors that move arms into their designated positions. 
  Sensors are utilised for feedback from the robot’s environments. They collect 

information such as proximity and force resistance and send it to the robot 
controller.

  Sensors enable robots to interact with and manipulate objects in their 
environment using grippers, suction cups, magnets and welding torches.
Microcontrollers enable robots to process information from sensors, make 
decisions, and control actuators.
Microcontrollers allow robots to perform complex tasks and interact with their 
environment. 
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AVAILABLE 
MARKS

Response
Band

Description Mark

When a response is not worthy of credit, a [0] mark should be awarded
Basic
[1]–[2]

Candidate responds by missing the focus of the question. 
This response may or may not be well written.

1

Candidate response contains little content. It may refer to 
examples and reasons for the use of robotics in society 
and may refer to the basic control systems used to produce 
robotic movement. The response lacks clarity and coherence 
and is poorly organised. The level of written communication is 
basic.

2

Limited
[3]–[4]

Candidate response contains very limited explanation of 
examples and reasons for the use of robotics in society and 
may make very limited reference to the basic control systems 
used to produce robotic movement. The level of written 
communication is very limited but conveys some information. 
It is very limited in technical vocabulary and specialist terms. 
Spelling, punctuation and grammar lack accuracy.

3

Candidate response contains a limited explanation of 
examples and reasons for the use of robotics in society and 
may make limited reference to the basic control systems 
used to produce robotic movement. The level of written 
communication is limited but conveys some information. It is 
limited in technical vocabulary and specialist terms. Spelling, 
punctuation and grammar lack accuracy.

4

Satisfactory 
[5]–[6]

Candidate response contains a satisfactory explanation 
of examples and reasons for the use of robotics in society 
and may present a satisfactory explanation of basic control 
systems used to produce robotic movement. The level of 
written communication is satisfactory and conveys some 
technical vocabulary and specialist terms. The accuracy of 
spelling, punctuation and grammar is satisfactory.

5

Candidate response contains a very satisfactory explanation 
of examples and reasons for the use of robotics in society 
and presents a very satisfactory explanation of basic control 
systems used to produce robotic movement. The level of 
written communication is very satisfactory and conveys some 
technical vocabulary and specialist terms. The accuracy of 
spelling, punctuation and grammar is very satisfactory. 

6

Good
[7]–[8]

The candidate’s explanation of examples and reasons for the 
use of robotics in society and the explanation of basic control 
systems used to produce robotic movement is generally 
good. The level of written communication and technical 
vocabulary and specialist terms is generally good. The 
accuracy of spelling, punctuation and grammar is good.

7

The candidate’s explanation of examples and reasons for the 
use of robotics in society and the explanation of basic control 
systems used to produce robotic movement is generally 
very good. The level of written communication and technical 
vocabulary and specialist terms is very good. The accuracy of 
spelling, punctuation and grammar is very good.

8
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Excellent
[9]–[10]

The candidate’s explanation of examples and reasons for 
the use of robotics in society and the explanation of basic 
control systems used to produce robotic movement is mostly 
excellent. The level of written communication and technical 
vocabulary and specialist terms is mostly excellent. The 
accuracy of spelling, punctuation and grammar is mostly 
excellent.

9

The candidate’s explanation of examples and reasons for the 
use of robotics in society and the explanation of basic control 
systems used to produce robotic movement is excellent. 
The level of written communication and technical vocabulary 
and specialist terms is excellent. The accuracy of spelling, 
punctuation and grammar is excellent.

10

    [10] 50

2 (a) 
81

72

63

54

 
  
 

      
 

  (i)    Pin 1 correctly identifi ed [1]
   Remaining pins numbered correctly [1]    [2]

  (ii)  Dual in line   [1]

 (b)  (i)  Astable circuit [1]
   In astable mode, the output cycles on and off  [1] continuously [1]

   All relevant, valid responses will be given credit   [3]

  (ii)

     
  [1]
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AVAILABLE 
MARKS

 (c)   (i) 

 

  
 

   Pin 2 connected to switch [1]
   Pin 6 and 7 connected correctly [1]
   Pin 3 (output) with protective resistor [1] and transistor [1]
   Diode symbol for back EMF located correctly [1] 
   and oriented correctly [1]
   Relay correctly located [1]
   Relay contact spring return switch correctly located [1]  [8]

   (ii)  T = 1.1 × R × C
   T = 1.1 ×  10,000 × 0.00015 [1] = 1.65 [1] seconds [1]  [3]

 (d) 

[1] 
[1] 

[1] 

[1] 

  Correct connections [1]
  All relevant, valid responses will be given credit   [5]
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 (e) (i)

 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

 
   All relevant, valid responses will be given credit         [10]
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MARKS

   (ii)

[1] 

[1] 

[1] 

[1] 

[1] 

    All relevant, valid responses will be given credit         [5]
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  (iii)

 

[1] 

[1] [1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] 

[1] [1] 

[1] 

 
  All relevant, valid responses will be given credit         [12] 50

     Total    100



<<
  /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 0.0000
  /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 300
  /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 300
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


