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SECTION A

Answer all questions.

1 (a) (i) Fig. 1 shows a fixed resistor with a value of 5K6. 
   Use information from the table to complete the colour code on the resistor.  

gold

1st
Colour Band

1st Digit

2nd
Colour Band

2nd Digit

3rd
Colour Band

Number of Zeros

4th Colour Band
Tolerance %

Black 0

Brown 1

Red 2

Orange 3

Yellow 4

Green 5

Blue 6

Violet 7

Grey 8

White 9

Black 0

Brown 1

Red 2

Orange 3

Yellow 4

Green 5

Blue 6

Violet 7

Grey 8

White 9

Black 0

Brown 1

Red 2

Orange 3

Yellow 4

Green 5

Blue 6

Violet 7

Silver 0.01

Gold 0.1

Brown  1

Red  2

Silver 10

Gold  5
 [3]

Fig. 1

  (ii) The tolerance of the 5K6 resistor is 5%.
   State the range of resistance that may be found in a batch of these resistors.

Upper value ........................................................................................................................

Lower value ........................................................................................................................
 [2]
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 (b) Fig. 2 shows three ways of using resistors to assemble a potential divider circuit.

A B C

47K

47K

5K

22K

1K

+6V

0V

+6V

0V

+6V

0V

Fig. 2

  (i) Describe the benefits of method C compared to methods A or B.

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

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

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

 ...................................................................................................................................... [2]

  (ii) Calculate the output voltage for method A.

   Use the formula Voltage out = R2
R1 + R2

 × supply voltage.

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

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

 ...................................................................................................................................... [2]
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 (c) A multimeter can be used to measure the output voltage when the potential divider is set up 
on a breadboard.

  Complete Fig. 3 to show:

    •  The position of the multimeter probes when checking the output voltage of the 
potential divider

    • The correct position for the multimeter switch.

connections
on breadboard

OFF

DC V

OFF

10A

AC V
A

mA

+6V

0V

 [3]
Fig. 3

 [Total: 12]



5

Turn over© OCR 2013

2 (a) Fig. 4 shows a carbon monoxide alarm of the type installed in many homes.
  It is used to give a warning when carbon monoxide from a faulty heating appliance 

is detected.
   The casing for the alarm is manufactured from ABS.

Fig. 4

  (i) State the process that has been used to manufacture the casing.

 ...................................................................................................................................... [1]

  (ii) Give one property of ABS that makes it a suitable material for the casing.

 ...................................................................................................................................... [1]

  (iii) The casing of the alarm has been clipped together rather than using screws.
   The clips can be seen in Fig. 5.

Fig. 5

   Give one possible reason for this method of assembling the casing parts. 

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

 ...................................................................................................................................... [1]
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 (b) Fig. 6 shows the top and base of the circuit board.

Fig. 6

  (i) The test button contact and battery clips are made from electro plated brass.
   Tick (✓) two properties that this material should have.

Will Not 
Bend

Electrical 
Conductor

Magnetic Electrical 
Insulator

Resists 
Corrosion

 [2]

  (ii) Standard 3 mm LEDs are used to indicate battery power and alarm state.
   The LEDs have been fitted over a plastic block as shown in Fig. 7.

Fig. 7

   Describe the purpose of the plastic block.

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

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

 ...................................................................................................................................... [2]
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  (iii) The circuit board uses surface mount components.
   Give two reasons why this type of construction is widely used in modern electronic 

products.

1 .........................................................................................................................................

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

2 .........................................................................................................................................

 ...........................................................................................................................................
 [2]

 (c) A close up view of the circuit board in Fig. 8 shows eight of the test points that are grouped 
together in the circuit.

Fig. 8

  Give three reasons for designing test points into a PCB layout.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

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

3  ................................................................................................................................................

 ...................................................................................................................................................
 [3]

 [Total: 12]
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3 (a) Fig. 9 shows a hand-held drill A and a small pillar drill B, used for drilling component holes in 
a PCB.

A
B

Fig. 9

  (i) State one advantage of the pillar drill when compared to the hand-held drill.

 ...................................................................................................................................... [1]

  (ii) The speed of rotation on the pillar drill can be adjusted by moving the belt on the stepped 
pulleys shown in Fig. 10. The speeds available are 5000 rpm, 6500 rpm and 8500 rpm.

   State the speed setting of the drill shown in Fig. 10.

top cover of drill B
removed to show

belt position

stepped pulleys motor

Fig. 10

 ...................................................................................................................................... [1]
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 (b) Fig. 11 shows part of the track side of a PCB before it is drilled.

IC1

TR1

R1

RLA1

Fig. 11

  Explain why the pad spacing and drilling for RLA1 and IC1 need to be more accurate than the 
pad spacing and drilling for R1 and TR1.

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

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

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

 .............................................................................................................................................. [2]

 (c) Fig. 12 shows a micrometer and a digital caliper being used to measure the diameter of a 
power transistor leg.

Fig. 12

  Give two reasons why the digital caliper may be a better choice of tool for a school workshop.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]
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 (d)* Discuss the factors that can affect the overall quality of a commercially produced electronic 
product.

  Marks will be awarded for the quality of written communication in your answer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 [Total: 12]
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SECTION B

Answer all questions.

4 A circuit is needed to give a visible and audible warning when the area in which the sensor is 
placed is hotter than 30 °C.

 Fig. 13 shows a block diagram for the circuit.

 (a) Complete the block diagram for the circuit by adding names from the list below.

thermistor      transistor amplifier      comparator      reference voltage

LED

sounder

 [3]
Fig. 13

 (b) (i) Part of the circuit is shown in Fig. 14. Complete the circuit design to show:

     • point X connected to the non-inverting terminal of CA3140E
     •  R1 and R2 connected as a potential divider with the divided voltage connected 

to the inverting terminal of CA3140E.

X

CA3140E

+9V

0V

R1

R2

 [2]
Fig. 14

  (ii) Suggest values for R1 and R2 to give +4.5 V at the inverting terminal.

Value for R1  .......................................................................................................................

Value for R2  .......................................................................................................................
 [1]
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 (c)* Discuss the advantages and disadvantages of CAD simulation software when designing and 
testing electronic circuits.

  Marks will be awarded for the quality of written communication in your answer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 [Total: 12]
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5 Fig. 15 shows a hot air hand dryer. The hand dryer operates when a light sensor near the hot air 
outlet is shaded by the hands of the user.

hot air outlet

light sensor

Fig. 15

 (a) A logic 1 signal from the light sensor is combined with a logic 1 signal from a monostable 
timer to switch on the hand dryer.

  (i) Complete the truth table for the circuit shown in Fig. 16.

Y

X

Z
0 0

0

0

1

1

1 1

X Y Z
se

ns
or

m
on

os
ta

bl
e

monostable
output 

sensor
output

 [3]
Fig. 16

  (ii) When the hand drier is operated the monostable output changes from 0 V to 6 V for 
15 seconds.

   Complete Fig. 17 to show a graph of the monostable output.

volts

seconds

5

0 5 10 15 20 25

 [2]
Fig. 17
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 (b) (i) The logic circuit in Fig. 16 will use a quad 2 input NOR gate.
   Complete Fig. 18 to show connections to the logic IC.

4001B

1

2

3

4

5

6

7 8

9

10

11

12

13

14from monostable output

from sensor output

output

+6V

0V

 [2]
Fig. 18

  (ii) For reliable operation logic ICs should have the unused inputs connected to either the 
positive or the 0 V rail. Add these connections to Fig. 18 on the logic gate that has not 
been used. [1]

 (c) A PIC microcontroller could be used to replace the logic circuit and monostable timer.
  Give two benefits of using a PIC circuit for this application.

1  ................................................................................................................................................

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

2  ................................................................................................................................................

 ...................................................................................................................................................
 [2]

 (d) The hand dryer will use a 230 V AC supply for the heater and fan.
  Describe two ways by which the designer can ensure that the device is electrically safe for 

the user.

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

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

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

 .............................................................................................................................................. [2]

 [Total: 12]

END OF QUESTION PAPER



16

© OCR 2013

PLEASE DO NOT WRITE ON THIS PAGE

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials.  OCR has attempted to identify and contact all copyright holders 
whose work is used in this paper.  To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet.  This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE. 

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a 
department of the University of Cambridge.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /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 true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


