
This document consists of 12 printed pages.

DC (AC/CGW) 101516/3
© UCLES 2015 [Turn over

Cambridge International Examinations
Cambridge International General Certificate of Secondary Education

*
5
9
4
9
9
5
2
5
1
3
*

COMPUTER SCIENCE 0478/12
Paper 1 Theory October/November 2015
 1 hour 45 minutes
Candidates answer on the Question Paper.

No Additional Materials are required.

No calculators allowed.

READ THESE INSTRUCTIONS FIRST

Write your Centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams, graphs or rough working.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Answer all questions.
No marks will be awarded for using brand names of software packages or hardware.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [  ] at the end of each question or part question.

The maximum number of marks is 75.
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1 There are a number of security risks associated with using the Internet.

 Name three of these risks. For each, state why it is a risk and describe how the risk can be 
minimised.

Security risk 1 ...................................................................................................................................

Why it is a risk  ..................................................................................................................................

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

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

How to minimise the risk  ..................................................................................................................

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

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

Security risk 2 ...................................................................................................................................

Why it is a risk ...................................................................................................................................

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

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

How to minimise the risk  ..................................................................................................................

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

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

Security risk 3 ...................................................................................................................................

Why it is a risk  ..................................................................................................................................

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

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

How to minimise the risk  ..................................................................................................................

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

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

  [9]
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2 Seven computer terms and seven descriptions are shown below.

 Draw a line to link each computer term to its most appropriate description.

Computer term Description

Interface Reduction of file size by permanently removing 
some redundant information from the file

Interrupt
File compression format designed to make 
photo files smaller in size for storage and for 
transmission

JPEG File compression system for music which does 
not noticeably affect the quality of the sound

Lossless 
compression

Hardware component that allows the user to 
communicate with a computer or operating 
system

Lossy 
compression

The file is reduced in size for transmission and 
storage; it is then put back together again later 
producing a file identical to the original

MIDI
Signal sent to a processor which may cause 
a break in execution of the current routine, 
according to priorities

MP3 format
Standard adopted by the electronic music 
industry for controlling devices such as 
synthesisers and sound cards

  [6]
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3 The flowchart on the opposite page shows what happens when the barcode on a product is 
scanned at the checkout in a supermarket. The barcodes are used in an automatic stock control 
system.

 Several of the statements in the flowchart are missing.

 Using item number only from the list below, complete the flowchart.

 
Item 

number Statement

1 Add flag to product record to indicate re-order made

2 Any more barcodes to scan?

3 Has the scanned barcode been found in the file?

4 Has the re-order flag already been added to the product record?

5 Is number of product in stock <= re-order level?

6 Number of product in stock is reduced by 1

7 Output an error message

8 Automatically send out order for new product
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START

Barcode on product
is scanned

Barcode is looked up
in stock database

Any more
barcodes
to scan?

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

END

END

[4]
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4 (a) (i) Convert the following two hexadecimal numbers into binary:

F A 7
D 3 E

F A 7

D 3 E

 [4]
 
  (ii) Now perform the AND (logic) operation on each corresponding pair of binary bits in the 

two numbers from part (i).

 [2]

  (iii) Convert your answer in part (ii) into hexadecimal.

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

 ...........................................................................................................................................
 [2]
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 (b) (i) The following code shows HTML ‘tag’ pairs on either side of the text stating the colour 
that each creates.

   <font color “ # F F 0 0 0 0 “ > RED </font>
   <font color “ # 0 0 F F 0 0 “ > GREEN </font>
   <font color “ # 0 0 0 0 F F “ > BLUE </font>

   <font color “ #      X      “ > YELLOW </font>
   <font color “ #      Y      “ > MAGENTA </font>
   <font color “ #      Z      “ > CYAN </font>
   Yellow is a combination of red and green, magenta a combination of red and blue and 

cyan a combination of green and blue. 
  
   State what 6-digit hexadecimal values should replace X, Y and Z in the above code.

X  ........................................................................................................................................

Y  ........................................................................................................................................

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

  (ii) Describe how other colours, such as a darker shade of blue, are created.

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

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

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

 (c) 1A – 16 – C5 – 22 – FF – FF is an example of a MAC address.

  (i) Identify what the first six and last six hexadecimal digits represent.

First six digits  ....................................................................................................................

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

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

Last six digits  .....................................................................................................................

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

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

  (ii) State why MAC addresses are used.

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

 ...........................................................................................................................................
 [1]
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5 A security system uses sensors, a camera and a microprocessor to capture images of each person 
entering a large shopping mall.

 (a) Describe how the sensors, camera and microprocessor interact to identify certain people 
entering the mall.

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

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

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

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

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

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

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

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

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

 ...................................................................................................................................................
  [5]

 (b) Each image taken requires 1 MB of storage. If the camera captures an image every 5 seconds 
over a 24 hour period, how much storage is required? 

  Give your answer in gigabytes and show all your working. 

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

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

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

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

 (c) The shopping mall has over 100 cameras. At the end of each day all these cameras send 
their images, captured over the last 24 hours, to a central computer.

  Explain why the mall uses dedicated fibre optic cable rather than transmitting the data over 
the local broadband network.

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

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

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

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



9

0478/12/O/N/15© UCLES 2015 [Turn over

6 (a) Explain what is meant by HTML.
   

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

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

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

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

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

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

 (b) HTML uses both structure and presentation.

  Describe what is meant by the two terms.
 

Structure ....................................................................................................................................

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

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

Presentation ..............................................................................................................................

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

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

 (c) Explain the function of a web browser. 

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

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

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

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

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

 ............................................................................................................................................... [3]
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7 (a) Check digits are used to ensure the accuracy of input data.

  A 7-digit code number has an extra digit on the right, called the check digit.

Digit position 1 2 3 4 5 6 7 8

Digit – – – – – – – –

  The check digit is calculated as follows:

  • each digit in the number is multiplied by its digit position

  • the seven results are then added together

  • this total is divided by 11

  • the remainder gives the check digit (if the remainder = 10, the check digit is X)

  (i) Calculate the check digit for the following code number. Show all your working.

4 2 4 1 5 0 8 …
  

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

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

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

Check digit  ........................................................................................................................
  [2]

  (ii) An operator has just keyed in the following code number:

3 2 4 0 0 4 5 X
 
   Has the operator correctly keyed in the code number? 

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

   Give a reason for your answer.

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

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

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

 ...........................................................................................................................................
  [3]
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 (b) When data are transmitted from one device to another, a parity check is often carried out on 
each byte of data. The parity bit is often the leftmost bit in the byte.

  (i) If a system uses even parity, give the parity bit for each of the following bytes:

parity bit

1 1 0 0 1 1 0

parity bit

0 0 0 0 0 0 1
  [2]
 
  (ii) A parity check can often detect corruption of a byte.

   Describe a situation in which it cannot detect corruption of a byte.

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

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

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

8 The steps to print a document using a laser printer are shown in the table below.

 Put each step in the correct order. The first step has been done for you.

Step Order

As the printing drum rotates, a laser scans across it; this removes the 
positive charge in certain areas

The printing drum is coated in positively-charged toner; this then sticks to the 
negatively-charged parts of the printing drum

The paper goes through a fuser which melts the toner so it fixes permanently 
to the paper

The printer driver ensures that the data is in a format that the laser printer 
can understand 1

A negatively-charged sheet of paper is then rolled over the printing drum

Data is then sent to the laser printer and stored temporarily in the printer 
buffer

The toner on the printing drum is now transferred to the paper to reproduce 
the required text and images

The printing drum is given a positive charge

Negatively-charged areas are then produced on the printing drum; these 
match exactly with the text and images to be printed

[8]
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9 A remote-controlled model car contains RAM, ROM and a solid state drive. The car receives 
radio signals from its remote control. It can only receive radio signals of a certain frequency. The 
manufacturer sets this frequency and the owner cannot change it. The owner of the model car can 
input their own sequence of movements from an interface underneath the car.

 (a) Describe the purpose of each of the three types of memory supplied with the car.

RAM  ..........................................................................................................................................

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

ROM  .........................................................................................................................................

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

Solid state drive  ........................................................................................................................

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

 (b) The owner needs to be able to enter their own sequence of movements for the model car.

  Name a suitable input device.

Input device  ..............................................................................................................................

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

Give a reason for your choice of device.

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

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

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

 (c) Explain why the model car uses a solid state drive rather than another type of secondary 
storage.

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

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

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

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

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.

To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge International 
Examinations Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download at www.cie.org.uk after 
the live examination series.

Cambridge International Examinations 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


