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 1 Because the components of the processing and 
storage devices only have two states.

 2 a) 2 (0,1)
b) 10 (0–9)

 3 a) A single binary digit: 1 or 0.
b) A group of eight bits.

 4 a) 1111 1111
b) 255

 5 a) 11 b) 159
c) 170 d) 254
e) 85 f) 204
g) 51 h) 153
i) 228 j) 155

 6 a) 0111 1010 b) 1100 0001
c) 1111 1111 d) 0011 1000
e) 0000 1110 f) 0100 1110
g) 0111 1111 h) 1111 1010
i) 1011 0011 j) 0111 0000

 7 Student’s own answer

 8 Student’s own answer

 9 a) 11.23
b) If all the lights were on, the numbers would be 

too large to give the correct time, for example 
15 hours on a 12-hour watch.

 10 a) 128 64 32 16 8 4 2 1
b) By using powers of two or by doubling each 

place value starting from one.

 11 a) A whole number with no fractional part.
b) Any number, which may or may not have a 

fractional part.

 12 By using a mantissa, which holds the digits of the 
number, and an exponent, which holds the power.

 13 a) The digits of the number.
b) The power.

 14 a) Mantissa 1110001 exponent 11.
b) Mantissa 10000101 exponent 111.

 15 Two’s complement.

 16 a) +6 = 0000 0110 -6 = 1111 1010
b) +25 = 0001 1001 -25 = 1110 0111
c) +92 = 0101 1100 -92 = 1010 0100
d) +120 = 0111 1000 -120 = 1000 1000

 17 Petabyte, Terabyte, Gigabyte, Megabyte, Kilobyte, 
byte, bit

 18 a) 8
b) 1024
c) 1024
d) 8 388 608

 19 a) 1 Kilobyte
b) 1 Gigabyte

 20 a) Gigabytes or Terabytes
b) Gigabytes

 21 a)  A letter, number or symbol on the computer 
keyboard.

b) A list of all the characters, symbols and 
numbers which can be produced by a 
keyboard.

 22 a)  American Standard Code for Information 
Interchange.

b) 128
c) ASCII is a seven-bit code, so two to the power 

seven (27) gives 128.
d) i) 69

ii) 101

 23 Student’s own answer.

 24 WELCOME TO COMPUTING SCIENCE!

 25 Unicode can represent many more characters than 
ASCII.

 26 ASCII takes up less space than Unicode in the 
computer’s memory and in backing storage.
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 27 A set of instructions that a computer can 
understand.

 28 A computer language.

 29 Java and Basic.

 30 Machine code.

 31 0 and 1 (binary)

 32 It is just made up of 1s and 0s and nothing else.

 33 A high-level language.

 34 There is a direct relationship between the contents 
of the computer’s memory (1 or 0) and the screen 
display.

 35 A tiny dot on the screen – short for picture element.

 36 Vector.

 37 The amount of detail which can be shown on a 
screen or on a printout.

 38 a) Bit-mapped.
b) Zoom in to edit pixels, and try to separate 

overlapping parts of the image.

 39 a) 8 bytes
b) 1 byte
c) ASCII

 40

 41 a) 37.5 Kilobytes
b) 563.5 Kilobytes
c) 219.7 Kilobytes
d) 48.06 Megabytes
e) 300 Kilobytes
f) 13.2 Megabytes
g) 3.4 Megabytes
h) 192.3 Megabytes

 42 4.88 Kilobytes

 43 a) Data describing vector graphic objects.
b) centre x, centre y, radius, fill.

 44

Object SVG code

Rectangle <rect x=”90” y=”80” 
width=”75” height=”65” 
stroke=”red” stroke-
width=”5” fill=”purple”/>

Circle <circle cx=”300” cy=”76” 
r=”90” stroke=”black” 
stroke-width=”1” 
fill=”blue”/>

Ellipse <ellipse cx=”300” 
cy=”150” rx=”200” 
ry=”80” fill=”red”/>

Line <line x1=”77” y1=”77” 
x2=”300” y2=”300” 
fill=”black”/>

Polygon <polygon points=”220,100 
300,210 170,250” 
fill=”green”/>

Text <text x=”10” y=”20”>Here 
is some text</text>

 45 Each character in the code for vector graphics only 
requires one byte of storage, whereas a single pixel 
in a bit-mapped graphic may require as much as 
three bytes (24 bits).

 46 Visual Basic® – learning programming  
HTML – creating web pages

 47 A computer program used to convert program code 
from one language to another.

 48 Compiler and interpreter.

 49 The computer’s processor can only understand 
programs written in machine code.

 50 a)  A translator program which changes one line 
of a high-level language program into machine 
code, and then executes it, before moving on to 
the next line.

b) A program that can translate a high-level language 
program into machine code in a single operation.

c) The original high-level language program.
d) The machine code program produced by the 

translation.
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 51 An interpreter.

 52 The interpreter must translate each instruction 
every time the program is run.

 53 a) Machine code.
b) High-level.

 54 A compiler.

 55 The source code is required if the program is to be 
maintained in the future.

 56 The structure of a computer system.

 57 All the physical parts of a computer system.

 58 A single item of hardware.

 59 Computer programs.

 60 A computer cannot think for itself. It can only carry 
out instructions programmed into it.

 61 The processor; memory; input, output and storage 
devices.

 62 The processor.

 63 The program.

 64 Intel®.

 65 Core i7 Haswell.

 66 a) To store programs and data.
b) Memory chips.

 67 Two types of memory chip are RAM and ROM.

 68 Computer buses are made of wires.

 69 Computer buses link the processor to the other 
parts inside the computer system.

 70 Three computer buses are address, data and control.

 71 ALU, CU and Registers.

 72 ALU (Arithmetic and Logic Unit).

 73 CU (Control Unit).

 74 Register.

 75 The hardware and software which allow the processor 
to communicate with its peripheral devices.

 76 A device connected to the outside of a computer 
system for input, output or backing storage.

 77 Universal Serial Bus (USB).

 78 Audio, USB, memory card, Ethernet.

 79
INPUT 

DEVICES

MEMORY 
RAM & ROM 

OUTPUT 
DEVICES

STORAGE 
DEVICES Processor

 80 A processor and memory.

 81 Silicon.

 82 Computers cannot think for themselves – they must 
be programmed with instructions for them to be 
able to do anything.

 83 a) Yes.
b) To enable him to connect the camera to the 

computer.
c) Firewire® or USB.
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 1 The set of instructions that controls how a 
computer works.

 2 Machine code and high-level.

 3 The parts of a programming language which are 
used to create a computer program.

 4 Thinking of a problem in such a way that makes it 
possible to solve it by using a computer system.

 5 A series of steps to solve a problem.

 6 a) Analysis.
b) Design.
c) Implementation.
d) Testing.
e) Documentation.
f) Pseudocode.

 7 The name that a programmer uses to identify the 
contents of a storage location.

 8 Numbers and strings.

 9 A list of characters, e.g. a word in a sentence.

 10 Whole numbers.

 11 A symbol, letter or number on the computer keyboard.

 12 All numbers, both whole and fractional.

 13 Data which has only two possible values – true or 
false.

 14 An image which is displayed on the screen as part 
of a computer program.

 15 Scratch.

 16 INPUT name
PRINT name

ask and wait

say name for 5 seconds

 17 To give a value to a variable.

	18	Student’s	own	answer,	e.g:	name$	=	“Mark”	 
age = 16

 19 a)  A process which is carried out on an item  
of data.

b) The item of data which is involved in the 
process.

 20 Arithmetical and relational.

 21 Boolean.

 22 Logical.

 23 Arithmetical.

 24 Equals and does not equal.

 25 a) IF word = test
b) IF mark >= 20
c) IF counter = 0

 26 Joining strings.

 27 Substrings.

 28 a) 38
b) 1820

 29 Sequence, selection, iteration/repetition/looping.

 30 a) Sequence.
b) Selection.
c) Iteration/repetition/looping.

 31 Student’s own answer, e.g: IF age >= 17 THEN I can 
drive

 32 a)  Student’s own answer, e.g: IF mark > = 12 THEN 
pass

b) Student’s own answer, e.g: IF mark < 0 or mark 
>20 then display message ‘mark is outwith 
range’

 33 Selection means making a choice – the control 
structure permits the number of choices and the 
condition decides which choice is to be made.

 34 A loop.

 35 Conditional.

 36 Fixed.
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 37 To repeat a set of program statements a pre-
determined number of times.

 38 By using a loop counter, e.g:

FOR times = 1 TO 5 DO

 39 To change the number of times that a fixed loop 
repeats.

 40 Nested loop.

 41 To manage the situation where the number of times 
repetition must take place is not known in advance.

 42 The amount of data to be processed need not be 
known in advance.

 43 The program statements following a conditional 
loop with test at start need not be run at all if 
the condition is not met. The program statements 
inside a conditional loop with test at end are 
always run at least once.

 44 a) To end a conditional loop.
b) Student’s own answer, e.g:

REPEAT

SEND “Please enter a word” TO DISPLAY

RECEIVE word FROM KEYBOARD

UNTIL word = “stop”

 45 A list of data items of the same type grouped 
together using a single variable name.

 46 By the variable name and a subscript.

 47 If it has a single number as its subscript.

 48 So that the computer may set aside the correct 
amount of memory space for the array.

 49 A section of a program.

 50 Procedure and function.

 51 A procedure produces an effect and a function 
returns a single value.

 52 A calculation which is built in to a programming 
language.

 53 SQR, LEN, INT

 54 Information about a data item being supplied to 
a subprogram (function or procedure) when it is 
called into use.
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 1 To make sure that it solves the problem it is 
supposed to.

 2 By using test data.

 3 It would take too long to test a program with all 
possible sets of test data.

 4 Normal, extreme and exceptional.

 5 Calculate the expected results.

 6 a) Normal and extreme.
b) Exceptional.

 7 Plan and record the results of testing a program.

 8 An error which occurs when the rules of the 
programming language are broken.

 9 Mis-spelling a keyword.

 10 a) When the line containing the mistake is entered.
b) When the program is about to be compiled.

 11 During program execution.

 12 Overflow, rounding, truncation, division by zero.

 13 Logical errors.

 14 Student’s own answer, e.g:
counter:= 0

REPEAT

counter:= counter+1

UNTIL counter = 0

 15 Documentation which is contained inside the 
program.

 16 If your or someone else has to look back at the 
program in the future.

 17 The name that a program uses to identify a storage 
location in the computer’s memory.

 18 A name that contains one or more words which 
describe it.

 19 Meaningful variable names improve the readability 
of a program, and a programmer who uses 
meaningful variable names is less likely to make 
mistakes.

 20 A variable name applies only to variables but 
an identifier may be used to name any part of a 
program.

 21 To highlight program control structures.

 22 A structured listing.

 23 You can see at a glance where each of the program 
control structures begins and ends. You are more 
likely to be able to spot mistakes in the program.

CHapteR 3
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 1 Design.

 2 A conditional loop structure does not have a fixed 
number of times. You do not know how many ‘goes’ 
the user will need before they enter an answer 
within the range.

 3 a) Pseudocode.
b) Each line of pseudocode equals one line of code.

 4 Student’s own answer – depends on algorithm 
chosen.

CHapteR 4
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 1 The process of planning the solution.

 2 A set of instructions used to solve a problem.

 3 The way of representing the design of  
a program.

 4 Student’s own answer.

 5 A Graphical Design Notation uses  
shapes to describe a design.

 6 a) Structure diagram
b) i) 

Figure 5.09 Answer to Question 6 b) i)

Quiz Problem

SEND instructions 

TO DISPLAY
REPEAT 

Five times

SEND a question 

TO DISPLAY

RECEIVE answer 

FROM KEYBOARD
IF the answer is 

correct

SEND 

Congratulations 

TO DISPLAY

SEND

Error message

TO DISPLAY

YES NO

ii) 

Figure 5.10 Answer to Question 6 b) ii)

Quiz Problem

SEND instructions 

TO DISPLAY
REPEAT 

Five times

SEND a question 

TO DISPLAY

RECEIVE answer 

FROM KEYBOARD
IF the answer is 

correct

SEND 

Congratulations 

TO DISPLAY

SEND number of
correct answers

TO DISPLAY

SET number of
correct answers

TO zero

SEND

Error message

TO DISPLAY

YES
YES NO

SET number of
correct answers TO
number of correct

answers +1

 7 A series of still drawings that maps out a proposed 
story over a number of separate panels.

 8 I would choose a storyboard because it gives the 
potential users a better idea of how the completed 
software will look. OR I will choose a structure 
diagram because it relates more directly to the 
coding required.

 9 A diagram or sketch used to represent the 
appearance and function of a website.

CHapteR 5
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 10 The position of each element of the page content, 
such as placeholders for text and graphics, 
navigation buttons or hyperlinks.

 11 The language used to define problems and sub-
problems before they are changed into code in a 
high-level computer language.

 12 Ordinary English.

 13 Pseudocode fits in neatly with the structure of the 
code, with each step representing a line of code.

 14 a) INTEGER
b) BOOLEAN
c) STRING

d) IF … THEN ...
 ELSE ...
 END IF
e) WHILE … DO … END WHILE
f) REPEAT … UNTIL
g) FOR … FROM … TO … DO … END FOR
h) RECEIVE … FROM … KEYBOARD
i) SET … TO …

 15 Unified Modelling Language.

 16 Structural (class) and behavioural (use case).
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 1 A structured collection of similar information which 
you can search through.

 2 Fields, records and files.

 3 An area on a record which contains an individual 
piece of data.

 4 A collection of structured data on a particular person or 
thing, made up of one or more fields.

 5 A collection of structured data on a particular 
topic, made up of records.

 6 a) Field.
b) Record.
c) File.

 7 Text, number, date, time, graphics, calculated.

 8 a) Text.
b) Number.
c) Graphics.
d) Calculated.

 9 Search and sort.

 10 Simple search.

 11 <, <=, >, >=, =, ≠ (or <>)

 12 number > 10

 13 * is the wildcard operator. It is used to represent 
any information, e.g. Sar*.

 14 Data Field type

129.67 number

August text

27 August 2015 date

graphic / object

www.waddle.com hyperlink

True / False Boolean

net price = price + vat calculated

 15 AND, OR, NOT.

 16 Complex sort.

 17 On the pay field in ascending order and on the 
name field in ascending order.

 18 Occupation, Surname and First name.

 19 A set of data items organised in rows and columns.

 20 field, record, table, file

 21 A flat file database.

 22 A relational database.

CHapteR 6
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 23 To link tables in a database.

 24 Has a unique value. Must contain an entry.

 25 A field in a table which links to the primary key in 
a related table.

 26 a) Class.
b) The key field is used in the pupil table as 

the foreign key. The key field is used in the 
guidance teacher table as the primary key.

 27 a) There is data duplication.
b) Split the database into two tables – one for 

movies and one for customers.
c) It would remove the data duplication, reduce the 

storage space required and reduce the chances 
of data modification errors.

 28 A check to make sure that an item of data is 
sensible and allowable.

 29 Presence check, restricted choice, field length and 
range.

 30 When inserting, deleting or updating a database.

 31 a)  If my name and address took up 50 characters, 
then 300 × 50 = 15 000 bytes.

b) Taking a telephone number as 11 characters, 
300 × 11 = 3 300 bytes. Add 15 000 giving a 
total of 18 300 bytes.

 32 A collection of information held in multimedia form 
on the internet.

 33 At locations called websites in the form of web 
pages.

 34 Links between World Wide Web pages, documents  
or files.

 35 By clicking on text which acts as a button, or on a 
particular area of the screen like a graphic.

 36 A special language called HTML or HyperText Mark-
up Language.

 37 Uniform Resource Locator.

 38 protocol://domain name/pathname

 39 By entering its URL into a web browser.

 40 An internal hyperlink takes the user to another 
page within the same website. An external 
hyperlink takes the user to a different website, 
either on the same server or on a different server.

 41 a) External.
b) Internal.

 42 How the user finds their way around the 
information system.

 43 A program that allows the user to browse or surf 
through the World Wide Web.

 44 Student’s own answer.

 45 When you bookmark a page, the web address of the 
page is stored. Clicking on a bookmark or selecting 
from a menu will cause the page to be found and 
displayed.

 46 Accesses a specific web page.

 47 The history remembers all of the web pages 
visited, so you can return to a previously visited 
web page without having to create a bookmark or 
favourite.

 48 Tabbed browsing allows many different web pages 
to be easily accessed from a single screen window 
by using a tabbed document interface.

 49 A search engine.

 50 Search engines work by:

1 searching the internet for different words

2  building up an index of these words, and where 
they can be found

3  allowing users to search for particular words in 
their indexes

4  providing hyperlinks to where these words may 
be found on the internet.

 51 A keyword.

 52 A successful search using a search engine will 
result in several matches. Each match is called 
a hit.

 53 pool NOT swimming

 54 Breadcrumbs, guided navigation, tag clouds, site 
maps.

 55 How easy it is to use and learn about an item.

 56 An information system is accessible when it 
is usable by everyone, including people with 
disabilities.

 57 Links and navigation, and matches user interface 
design.

 58 a) 1508
b) main colour of flower = red
c) Internal.
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 1 The way in which the computer and the user 
communicate.

 2 Human Computer Interface.

 3 If a user interface is poor, then no matter how 
effective the software, no one will want to use it.

 4 Keyboard, mouse.

 5 Monitor, loudspeaker.

 6 The people who will use an information system.

 7 They can ensure that the user interface is suitable 
for the skills and abilities of the target audience.

 8 The features of the user interface which should 
be taken into account by the designer and the 
programmer of the information system.

 9 Visual layout, navigation, selection, consistency, 
interactivity, readability and accessibility.

 10 The appearance of the information system on the 
screen.

 11 User Visual layout

Young child Bright and colourful screen 
which captures and holds the 
user’s attention

Shopper Clear descriptions of the 
items displayed on the page

Person with 
sensory 
impairment

Large typeface or read 
aloud / text to speech

Expert Essential information only, 
uncluttered

Novice Step-by-step instructions on 
how to use the website

 12 The part of the screen which does not contain any 
content.

 13 It helps to focus the reader’s attention upon what 
is important on the page.

 14 How the user finds their way around the 
information system.

 15 Student’s own answer.

 16 a) Allows fast movement between pages.
b) Useful for processes that may be followed in a 

set order, like purchasing.

 17 Back, forward, home.

 18 The pointer changes to a hand.

 19 a)  Hiding those navigation features which are not 
needed and only displaying those required at a 
particular time.

b) A sequence of terms which show you where you 
are in a website.

c) Filters containing different options are displayed 
and the user makes a selection which narrows 
the search.

d) A tag cloud has a list of terms, either displayed 
with numbers or in differently sized typefaces to 
show popularity.

 20 Making a choice.

 21 Menu selection, form fill, radio button, hotspot.

 22 Being similar.

 23 Text style, font, colour.

 24 The feel of the system when it is being used.

 25 Leading the user through a process by highlighting 
the next step.

 26 When an information system is easy to read and 
understand.

 27 By measuring the reading age of the text on the 
website.

CHapteR 7
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 28 The degree to which an information system is 
usable by everyone.

 29 Magnifying the screen, reading text aloud.

 30 a)  Bird finder; goose, duck, medium/large, grey & 
white, coast, estuaries; tap matching birds button

b) Simple interface aids navigation; large on-screen 
icons/buttons for touch-screen use; clear 
uncluttered layout.
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 1 Sound, graphics, video and text.

 2 a) Sound.
b) Graphics.
c) Video.
d) Text.

 3 All different types of data are stored as numbers 
inside a computer system.

 4 A way of storing data so that it can be understood 
by and transferred between different application 
packages.

 5 Users can increase their productivity if it is 
possible to save files and data so that they may be 
transferred easily between different applications.

 6 a) TXT, RTF
b) WAV, MP3
c) JPEG, BMP, GIF, PNG
d) MPEG, AVI

 7 PDF

 8 By right-clicking and choosing Open with.

 9 The American Standard Code for Information 
Interchange.

 10 Text.

 11 Each character has its own code number, e.g. A=65.

 12 RTF preserves the formatting information in a piece 
of text.

 13 WAVeform audio file format.

 14 They are normally uncompressed.

 15 MPEG-1 Audio Layer-3

 16 3 Megabytes

 17 The Joint Photographic Expert Group.

 18 Natural, real-life images.

 19 They are normally uncompressed.

 20 Graphics Interchange Format.

 21 A sequence of images is stored in a single file.

 22 Line drawings and pictures with solid blocks of 
colour.

 23 256

 24 Portable Network Graphics.

 25 1,2,4

 26 a) MPEG-2
b) MPEG-1
c) MP4 (MPEG-4)

 27 Motion Picture Expert Group.

 28 Microsoft®.

 29 Audio Video Interleave(d).

 30 Portable Document Format.

 31 Acrobat Reader® or an equivalent, such as Preview.

 32 Resolution, colour depth and sampling rate.

 33 The amount of space taken up by a file when it is 
being held on a backing storage medium such as 
hard disk or flash ROM.

 34 How closely the file matches when compared to the 
original.

 35 The amount of detail which can be shown on a 
screen or on a printout.

 36 The number of bits used to represent colours or 
shades of grey in a graphic.

 37 The number of times in one second that 
measurements of the sound are taken.

 38 Increasing the resolution and increasing the colour 
depth.

 39 Increasing the sampling rate.

 40 The file size increases because more data must be 
stored.
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 41 Storage requirements = total number of pixels used 
in the image × number of bits used to represent 
colours or shades of grey for each pixel.

 42 The process of reducing the size of a file.

 43 To save backing storage space or to reduce the time 
taken to transmit a file across a network.

 44 Lossy compression reduces the size of a file 
by throwing away some of the data. Lossless 
compression also reduces the file size, but no data 
is lost in the process.
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 1 A programming language that allows the user to 
carry out or automate tasks.

 2 JavaScript® and VBScript®.

 3 To make web pages more dynamic and interactive.

 4 May be included in the code of a web page.  
A fully-featured language.

 5 May be used to run malicious code on a user’s 
computer. The output may look different on 
different browsers.

 6 Java® is a compiled language and JavaScript® is an 
interpreted language.

 7 JavaScript® works on a variety of browsers. 
VBScript® only works with Internet Explorer®.

 8 AppleScript® works with the Macintosh Operating 
System.

 9 A programming language used for describing how 
text and other media are presented to the user.

 10 The notations made on a paper manuscript which is 
being edited and prepared for publication.

 11 HyperText Mark-up Language.

 12 To create web pages.

 13 The document type declaration, the head and 
the body.

 14 To separate each part of an HTML document into 
elements.

 15 Opening and closing tags.

 16 Tags which are surrounded by or contained between 
other tags.

 17 Student’s own answer, e.g: <head> <title> My first 
web page </title> </head>

 18 What You See Is What You Get.

 19 Dreamweaver®.

 20 a) <a>
b) <img>
c) <p>
d) </html>

 21 Color and font-family.

 22 3

 23 255

 24 (255,0,0)

Answer to VBScript question on page 201:

Bristol Fighter

Gumpert Apollo

Isdera Commendatore

Answer to AppleScript® question on page 202:
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CHapteR 10

 1 An integrated set of components that enables 
people to carry out tasks effectively by providing 
access to information.

 2 Manual: telephone directory; computer-based: 
database.

 3 Hardware, software, storage and networks/
connectivity.

 4 Collecting, organising, storing, processing and 
outputting.

 5 When a date is written as numbers, for instance 
4413, then it is data, because this number could 
mean anything. When it is written as 4/4/13, 
then it is recognisable as a date, and so becomes 
information.

 6 Garbage In, Garbage Out.

 7 If the data is not accurate, complete and up to date 
then it is of no use to the user.

 8 It is much faster to search and sort information 
when it is stored on computer. Information stored 
on computer takes up much less storage space than 
manual files.

 9 A person who is familiar with the features and 
functions of the information system and can use it 
to their advantage.

 10 A person who is unfamiliar with the features and 
functions of the information system and requires 
support on how to use the system and how to get 
the best out of it.

 11 The ages of the users of the information system.

 12 Young child, teenager and adult.

 13 To contain information and present it to the user in 
a form which is useful to them.

 14 a) Stores family details.
b) Stores details of crimes committed.
c) Collects tax.
d) Sells and delivers items to customers.
e) Helps you when you are unwell.

 15 An information system which collects, organises, 
stores, processes and outputs information for the 
benefit of a company or organisation.
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 1 A device which allows data to be entered into a 
computer system.

 2 Keyboard, mouse, microphone, sound card, track 
pad, graphics tablet, touch-sensitive screen, 
joystick, digital still camera, digital video 
camera, scanner, webcam, data glove, interactive 
whiteboard.

 3 Student’s own answer.

 4 a)  An input device consisting of a set of buttons 
or keys marked with characters, for entering 
text and numeric data and commands into a 
computer.

b) An input device which has a light underneath 
it and one or more switches on top, used to 
control a pointer on screen.

c) An input device which allows sound to be input 
into a computer system.

d) A device which allows sound to be both input to 
and output from a computer system.

e) An input device consisting of a pressure-
sensitive plate and one or more switches, used 
to control a pointer on screen.

f) An input device used for Computer Aided Design 
or drawing with a stylus.

g) An input device which is also an output device, 
and is operated by pressing on the display with 
one or more fingers.

h) An input device used to control the movement 
of a character or icon in a game.

i) An input device used to capture images 
(photographs) and store them on flash ROM. 

j) An input device used for taking movies.
k) An input device used to input printed material, 

such as images or text into a computer system.
l) An input device like a small digital camera but 

without onboard storage of images.
m) An input device used to take part in virtual 

reality.
n) An input device used to write on a board, used 

with a computer and multimedia projector.

 5 a) Keyboard.
b) Mouse, track pad.
c) Microphone.
d) Sound card.
e) Digital camera, webcam, scanner.
f) Scanner.
g) Digital video camera.
h) Mouse, track pad.
i) Joystick.
j) Track pad.
k) Interactive whiteboard.
l) Graphics tablet.

 6 Because of the order of characters in the top row.

 7 Each key transmits a different number, which is 
related to the character code in ASCII.

 8 There is no room to use a mouse on someone’s lap.

 9 A sound card.

 10 A Charge Coupled Device, used as a light sensor in a 
camera.

 11 Digital camera, scanner, webcam.

 12 Digital camera, scanner.

 13 A memory card (flash ROM).

 14 Text and images.

 15 a) 115 200,000 bits
b) 13.7 Megabytes

 16 a) To remotely monitor premises over the internet.
b) To video conference over the internet.

 17 A device which allows data to be output from a 
computer system.

 18 Monitor, laser printer, inkjet printer, plotter, 
loudspeaker, headphones, earphones, sound card, 
graphics card, headset, multimedia projector.

 19 a) An output device which displays images and text.
b) An output device which produces a hard copy by 

squirting ink onto paper.
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c) An output device which produces a hard copy by 
melting toner onto paper.

d) An output device which outputs sound.
e) Controls the quality of output on a monitor.
f) Connects to a graphics card and displays the 

contents of the computer screen on a wall or 
interactive whiteboard.

 20 a) Monitor.
b) Inkjet or laser printer.
c) LCD panel, loudspeaker.

 21 Liquid Crystal Display.

 22 Light Emitting Diode.

 23 By multiplying the number of horizontal pixels by 
the vertical pixels.

 24 A printout.

 25 a)  By squirting small droplets of ink onto paper, 
through tiny holes in the print head.

b) A laser beam is used to project the image of the 
page to be printed onto a drum and transferring 
the image onto the paper using toner.

 26 A laser printer.

 27 An inkjet printer.

 28 a) Pages per minute.
b) Dots per inch.

 29 Cyan, magenta and yellow.

 30 To save money by not having to replace a cartridge 
which is not completely empty.

 31 To preview photographs when printing from a card 
or directly from a digital still camera.

 32 To save having to load the photographs into the 
computer first – the photo may be printed directly 
from the card.

 33 A speaker which contains its own amplifier and 
power supply.

 34 A device which generates pulses at a very fast rate 
to keep the processor in time.

 35 The rate at which the clock generates pulses.

 36 Gigahertz (Ghz)

 37 How fast the processor is operating.

 38 1000 million pulses a second.

 39 Sarah, because the clock speed of her computer 
is higher. OR Mary, because her processor has two 
cores.

 40 There may be other differences between them.

 41 Number of cores, instruction set, number of 
functions.

 42 Increase the number of cores.

 43 An individual processor on a chip containing two or 
more cores.

 44 Reduced Instruction Set Computer.

 45 Individual instructions may take fewer clock cycles 
and so less time to run.

 46 System On Chip – a whole computer on a single 
piece of silicon.

 47 A computer inside a television set.

 48 Random Access Memory.

 49 The data held in RAM is lost when the power is off.

 50 To hold data and instructions while they are being 
processed.

 51 Read Only Memory.

 52 The data held in ROM is not lost when the power is 
off.

 53 To hold programs permanently.

 54 When the power is off, the data held in RAM is lost 
and the data held in ROM is not lost.

 55 Flash ROM.

 56 To prevent the program from being changed or 
erased accidentally.

 57 The access time of hard disk is too slow compared 
to RAM.

 58 Save the program to backing storage.

 59 A small computer inside another, larger piece of 
equipment.

 60 Because it is inside and part of another piece of 
equipment.

 61 Real-time processing takes place instantly. 
Embedded computers in cars, for example, need to 
operate straight away without delay.
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 62 The computer can have more or larger programs 
loaded in RAM at one time.

 63 Data held in them may be accessed in any order.

 64 Add the amount of RAM and amount of ROM 
together.

 65 A computer which is normally operated while it is 
sitting on a desk.

 66 A computer which is normally operated on a 
person’s lap, whilst seated.

 67 A computer which has a large touch-sensitive 
screen as its main input and output device.

 68 A mobile phone which has its own operating system 
and is capable of running a variety of applications.

 69 A very large computer system which can process a 
very large amount of data at high speed.

 70 The fastest and most powerful type of computer, 
used for intensive mathematical calculations.

 71 a) Writing a computer program.
b) Word processing while on a train.
c) Playing a game.
d) Sending email.
e) Weather forecasting.

 72 a) A tablet.
b) A tablet, a smartphone.
c) A laptop, a tablet, a smartphone.

 73 a) A supercomputer.
b) A tablet, a smartphone, a laptop.
c) A desktop.
d) A tablet, a smartphone.
e) A laptop.

 74 The screen.

 75 Cable or wireless.

 76 a)  A supercomputer has much more processing 
power.

b) A tablet computer is not normally used for 
making phone calls.

 77 a) A mouse.
b) A trackpad.

 78 Easy to use with its touch-sensitive screen, and it 
can run a wide variety of applications.

 79 A program which controls how the computer works.

 80 The computer cannot work without it.

 81 a) When the computer is switched on.
b) The operating system program must be the first 

to load in order to control the computer.
c) Bootstrap loader.

 82 Windows® and Unix®.

 83 The hardware and software that makes up a 
computer system.

 84 That software will only run on one type of machine, 
for instance either Windows® or Apple®.

 85 That software will run on two types of machine, for 
instance both Windows® and Apple®.

 86 The system requirements tell the user which 
particular platform a particular item of software 
requires.

 87 On the software manufacturer’s or retailer’s website, 
or printed on the box that the software comes in.

 88 The platform.

 89 To allow the software to install and run correctly.

 90 To install the software from disk.

 91 Grabbit would not work because it requires 4GB 
RAM and your computer only has 2 Gb.

Trappit would work because it meets the minimum 
requirements, although the processor is slower than 
recommended, Windows® 7 is newer than Windows® 
Vista (assuming backwards compatibility).

Stoppit would work because all the system 
requirements are met or exceeded.

Pausit would not work because it requires 
Windows® 8 and your computer only has Windows® 7.

 92 Any two from:

Managing the reception of data from input devices 
like the keyboard and mouse.

Managing the sending of data to output devices 
like the screen and the printer.

Controlling where programs and data are placed in 
the computer’s memory.

Managing the filing system.

Controlling the security of the system.

Providing a Human Computer Interface (HCI) for 
the user.

Letting the user know if any mistakes have occurred.
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 93 Human Computer Interface.

 94 Changing the background or wallpaper using the 
control panel or system preferences.

 95 The operating system controls how the computer 
works. An application program performs a task, like 
word processing or a game.

 96 A program that allows the user to browse or surf 
through the World Wide Web.

 97 A type of systems software designed to perform an 
everyday task.

 98 A program which allows a computer to run a 
different operating system.

 99 The problem of not being able to run software 
because it is written for a different platform.
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 1 Used to store programs and data permanently.

 2 Because data held in the memory is lost when the 
computer is switched off.

 3 A device used to store data on a storage medium.

 4 The substance which holds the data.

 5 Media holds the data (for example hard disk), but 
software is the data which is held (e.g. a word-
processing file).

 6 Magnetic tape and hard disk.

 7 Magnetic tape drive and hard disk drive.

 8 Magnetic and optical.

 9 Keeping backup copies.

 10 In case the original copy is lost or damaged.

 11 In a safe place, away from the computer.

 12 Backing storage holds programs and data; backup 
is an extra copy in case the original is lost or 
damaged.

 13 How much data may be held by the device.

 14 Serial or sequential, direct or random access.

 15 The method of connection or interface.

 16 May not have data saved to it, nor deleted from it.

 17 Preparing a storage medium to hold data.

 18 Invisible circles of magnetism, called tracks, are 
created on the surface of the disk.

 19 Different computer systems use different formats, 
and they may not always be interchangeable.

 20 The disk is made of metal.

 21 The read/write head makes contact with the 
spinning metal disk and the disk may be damaged.

 22 It takes a second or two for the optical drive to 
start spinning the disk around before the read/
write head can move to the right track, but a hard 
disk drive is spinning all the time and much faster 
than an optical disk, so there is only a fraction of a 
second’s delay before the read/write head can reach 
the correct track.

 23 Magnetic tape.

 24 To find a program by using sequential access, 
you have to look through all of the tape from the 
beginning. Using direct access you can go straight 
to the program required.

 25 Routine backups and long-term archiving of data.

 26 To allow more data to be stored on a storage 
medium of fixed size.

 27 Because they use laser beams to read the data 
stored on them.

 28 Data is stored on a CD-ROM using pits and lands 
and the pits and lands are read by a laser beam.

 29 Scratches on the label side may cause oxidation of 
the metal layer.

 30 One power to record the data and another, lower, 
power to read the data.

 31 Dye.

 32 To ensure that a CD-R is not written to at too high 
a speed, which may result in failure or an unreliable 
copy.

 33 Different occasions on which a disk is written to.

 34 CD-RW may be erased and rewritten; CD-R may be 
written to until it is full.

 35 A drive which can read and write CD-Rs and CD-RWs 
and read DVD-ROMs.

CHapteR 12
answers

9781444182200.indb   22 06/03/14   8:12 PM



answers

23

 36 A CD-ROM has a lower backing storage capacity 
than a DVD-ROM.

 37 The pits on a DVD-ROM are smaller than the pits on 
a CD-ROM; the tracks are closer together on a DVD-
ROM; DVD-ROMs may be double layered and double 
sided; more efficient error correction means that 
there is more space to hold data on a DVD-ROM.

 38 From the blue colour of the laser used to read it.

 39 The laser beam in the drive is coloured blue and 
produces a narrower beam of light than a red laser 
on a DVD drive. Blue light has a shorter wavelength 
than red light.

 40 Universal Serial Bus.

 41 Solid-state storage has no moving parts and the 
storage media itself is solid.

 42 A device containing a flash ROM medium which uses 
the USB interface.

 43 A USB flash drive is more robust (less easily 
damaged) than a hard disk drive because it has no 
moving parts – it is solid state.

 44 They all use flash ROM as their backing storage 
medium.

 45 Secure Digital (SD) and Compact Flash (CF).

 46 Online storage which is accessed via a Wide Area 
Network.

 47 Magnetic hard disks.

 48 The amount of space available on a given medium.

 49 The amount of space available in a computer system 
(RAM), used to hold programs and data once they 
have been loaded.

 50 a) Hard disk drive.
b) USB flash ROM drive.
c) Blu-ray Disc™ drive.

 51 a) flash ROM or DVD-R.
b) flash ROM or BD-R.

 52 The hardware and associated software needed to 
allow communication between the processor and its 
peripheral devices.

 53 A device which may be connected to the outside 
of a computer system, for input, output or backing 
storage.

 54 USB and Firewire®.

 55 All current desktop and laptop computers also have 
USB interfaces.

 56 Thunderbolt® can also carry a video signal.

 57 a) USB, wireless and SD card.
b) Wireless allows data to be transmitted to 

devices without requiring a physical connection.

 58 The use of computing resources (such as hardware 
and software) that are delivered as a service over 
the internet.

 59 From the use of the cloud symbol to represent the 
internet or other networks.

 60 They only have to be able to access their data® 
they do not care how it is stored.

 61 Platform as a service provides software and 
development tools which help the user to create 
applications. Software as a service is a software 
delivery model in which applications are held on, 
and run from, the cloud. Infrastructure as a service 
provides services which involve hardware, data 
storage, networking and bandwidth.

 62 Security – if you lose your data locally, a backup 
is available in the cloud. Scaling – services may be 
increased or decreased on demand.

 63 Security – the cloud company may lose your data. 
Privacy – your data may not be kept private.

 64 Privacy – only you can see your data.
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 1 A linked set of computer systems that are capable 
of sharing programs and data, and sending 
messages between them.

 2 A computer which is not connected to a network.

 3 A Local Area Network (LAN) covers a small area 
such as a room or a building.

 4 A Wide Area Network (WAN) covers a larger 
geographical area, such as a country or a continent.

 5 A Wide Area Network spanning the globe. It can 
be thought of as many different, smaller networks 
connected together.

 6 A company that provides a host computer to which 
the user can connect.

 7 The material which carries the data in a network, 
e.g. copper cable or optical fibre.

 8 Cable.

 9 A high-speed method of wireless data transmission.

 10 Using a laptop, tablet or phone to access the World 
Wide Web.

 11 A short-range wireless standard.

 12 WiFi has a greater range of data transmission than 
Bluetooth®.

 13 A measure of the quantity of data which may be 
carried by a communications channel at any one 
time.

 14 Megabits/second or Gigabits/second.

 15 A printer.

 16 Optical fibre.

 17 a) One company or organisation.
b) Many different organisations.

 18 2–8 Mbps

 19 Microwave transmission is highly directional and 
has a shorter range than satellite.

 20 Sharing data and programs between stations; an 
electronic mail service may be operated; each 
user’s data may be kept secure; flexible access 
enables users to access their files from any station; 
workgroup computing; resource/peripheral sharing.

 21 LAN.

 22 Network Interface Card (NIC).

 23 Data sharing.

 24 Telecommunications links, e.g. microwave 
transmission, satellite links and optical fibre.

 25 Optical fibre.

 26 A printer may be some distance from the user.

 27 Asymmetric Digital Subscriber Line – a method of 
broadband access to a WAN.

 28 By installing a dedicated cable connection.

 29 Copper wire is less expensive than optical fibre.

 30 Optical fibre cannot be tapped.

 31 Optical fibre is lighter and optical fibre cables do 
not produce electrical interference, which may affect 
the operation of other systems on the aeroplane.

 32 To prevent unauthorised users from gaining access.

 33 A peer-to-peer network is made up of computers, all 
of which have the same status.

 34 Data is stored locally; users must back up their own 
data; resource sharing.

 35 A method of organisation in which client 
workstations make use of resources available on 
one or more servers.

 36 The name given to a workstation on a client/server 
network.
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 37 A computer that handles requests for data, email, 
file transfers and other network services from other 
computers.

 38 A Network Interface Card (NIC).

 39 File, print, web.

 40 A printer server; print jobs would be in the queue.

 41 By making use of user identities and passwords.

 42 To prevent unauthorised users from looking at files 
belonging to others.

 43 An uninterruptible power supply.

 44 On a server.

 45 Because the server has to run constantly (24/7).

 46 Organise the storage of user data and handle the 
security of the network.

 47 If the file server is not working, then users cannot 
access their data.
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 1 It is unable to be accessed by an unauthorised 
person and is not affected by malware.

 2 Software that has been deliberately created to 
disrupt the operation of a computer system, or gain 
illegal access to it in order to gather information.

 3 Virus, worm, Trojan.

 4 A program which can copy or replicate itself and 
infect other programs or computers.

 5 Viruses attach themselves to other programs in 
order to ensure that they are run and can infect 
programs.

 6 A stand-alone program which copies or replicates 
itself in order to spread to other computer systems.

 7 Worms actively transmit copies of themselves 
to other computer systems by using computer 
networks.

 8 A program that appears to be safe, but hidden 
inside is usually something harmful, like a worm or 
a virus.

 9 a)  A virus attaches itself to or ‘infects’ an 
existing program. A worm operates on its own, 
without requiring other programs in order to 
spread.

b) A Trojan is disguised as another type of file; a 
virus is not.

 10 Displaying unwanted messages; unusual visual or 
sound effects; computers rebooting or restarting 
unexpectedly; unwanted generation of emails.

 11 By sharing infected media and drives between 
computers, downloading from websites and through 
email attachments.

 12 It’s a Trojan because it came disguised; it’s a virus 
because it infected files; it’s a worm because it 
copied itself.

 13 Watching for a date or an action.

 14 If the drive is first plugged into an infected 
computer, then it can infect other computers by 
being attached to them.

 15 Illegal copies of software often contain viruses.

 16 Gaining unauthorised access to a computer system.

 17 The Computer Misuse Act.

 18 a)  A skilled hacker who uses his or her ability to 
pursue their interest illegally.

b) Someone who tries to break into systems 
for legal purposes, as employees testing the 
security of their own systems.

c) A system which is deliberately left open to 
attract the activities of black hats.

 19 Attempting to trick someone into giving away 
personal information using the internet.

 20 Pretending to be someone else on the telephone 
and stealing personal documents.

 21 Identity theft.

 22 Tricking someone into performing an action or 
giving away confidential information.

 23 Bad spelling or grammar and a request to verify 
your account.

 24 Stating that your account is closed, or your 
personal information has been posted on the web.

 25 a) Delete suspicious emails.
b) Do not call any supplied numbers.

 26 When someone pretends to be someone else in 
order to carry out fraud.

 27 You receive bills for unordered goods and/or letters 
from debt collectors.

 28 Keeping your personal details safe at all times.

 29 Their whole life can be destroyed by receiving a 
bad credit rating, losing all of their money and 
becoming bankrupt.
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 30 A type of malware which collects information about 
a user without their knowledge.

 31 Make a backup, wipe the computer clean and 
re-install.

 32 Recording every keystroke on a computer without 
the user’s knowledge.

 33 Using a software program or a hardware device.

 34 Hardware, especially if it is hidden inside the 
computer.

 35 Use a single-use code or one-time password.

 36 The use of services available on the internet to 
defraud people of money, or to carry out identity 
theft.

 37 A person who uses their bank account to transfer 
stolen money from one account to another.

 38 Clicking on an advertising link to cause the 
advertiser to be charged.

 39 Check that offers are genuine.

 40 Denial of Service – interrupting the services of a 
host computer, such as a company website, in order 
to make it unusable, by making multiple requests 
for access.

 41 Distributed Denial of Service® – when many 
computers carry out a DOS attack on a single 
computer.

 42 a)  A computer that has been taken over by 
malware/a Trojan.

b) A collection of zombie computers.
c) The person in control of a botnet.

 43 DOS is carried out by a single computer; DDOS by 
many computers.

 44 A DDOS tool connects to a master computer which 
controls a botnet. The botnet is then targeted 
against a single computer hosting a website.

 45 Student’s own answer.

 46 To prevent their computers from becoming infected 
with malware.

 47 Use of anti-virus software.

 48 Application software which protects a computer 
system against attack or infection by malware.

 49 To detect a virus infection and remove it from a 
computer system.

 50 A macro virus.

 51 Install anti-virus software, avoid downloading 
programs from unknown sources, never open an 
email attachment containing an executable file.

 52 Using a user identity and password.

 53 One which is difficult to guess and has a variety of 
characters including numbers, letters and special 
characters.

 54 To reduce the risk if one of your passwords is 
discovered.

 55 Student’s own answer.

 56 Users find it difficult to remember a large number 
of user identities and passwords.

 57 Putting data into a code to prevent it from being 
seen by unauthorised users.

 58 To protect emails and files sent over a network.

 59 Using a person’s physical characteristics to provide 
evidence of their identity.

 60 a) A fingerprint.
b) A signature.

 61 a) Increase.
b) Increase.

 62 A set of rules that determines how something is to 
be done.

 63 TCP.

 64 A sequence of operations that makes sure data is 
protected.

 65 TLS and SSL.

 66 To make secure web pages – https.

 67 The site is secure.

 68 Click on it and it should link to a certificate.

 69 A valid document that indicates whether a website 
is secure.

 70 Date/expiry date.

 71 A system designed to prevent unauthorised access 
to or from a private network.
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 72 Controls what is blocked or let through according to 
the rules.

 73 A software firewall protects a single computer. 
A hardware firewall protects all computers 
connected to a router.

 74 A server used to access web pages requested by 
other computers on a network.

 75 By means of content filtering, e.g. blocking access 
to unsuitable sites.

 76 A collection of software which is sold together as a 
single package and contains programs which protect 
computers against a variety of malware.

 77 Anti-virus, firewall, anti-spam, anti-spyware.

 78 Infect it with malware.

 79 Student’s own answer.

 80 Smart card, password and fingerprint.
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 1 Computer Misuse Act 1990, Data Protection Act 
1998 and Copyright, Designs and Patents Act 1988.

 2 Gaining unauthorised access (hacking) and writing 
and distribution of harmful software (malware).

 3 So many computers may be accessed through 
networks.

 4 People may be refused jobs, housing, benefits or 
credit, be overcharged for goods or services or be 
wrongfully arrested.

 5 Data Protection Act 1998.

 6 a) Data controller.
b) Data subject.

 7 Data which relates to a living individual who can be 
identified from that data.

 8 Register with the Information Commissioner.

 9 See their own data, correct errors, compensation, 
no direct marketing, no automated decision-
making.

 10 Any two from the eight listed:

1  Personal data should be fairly and lawfully 
processed.

2  Personal data should only be used or disclosed 
for the specified purposes.

3  Personal data should be adequate, relevant and 
not excessive (e.g. the Inland Revenue does not 
need to know the name of your goldfish).

4  Personal data should be accurate and kept up to 
date (e.g. if you have changed your address).

5  Information should not be kept any longer than 
necessary (e.g. the school does not need your 
emergency contact details after you have left).

6  Data must be processed in accordance with the 
rights of the data subjects.

7  Security measures should prevent unauthorised 
access or alteration of the data (e.g. use passwords, 
encryption and keep regular backup copies).

8  Personal data should not be transferred to 
countries outside the EU except to countries 
with adequate data-protection legislation.

 11 a) Keep data accurate and up to date
b) Data should be adequate, relevant and not 

excessive.
c) Data should be kept secure.
d) Data should only be disclosed for the specified 

purpose.

 12 Police, Inland Revenue.

 13 Your family tree.

 14 Copyright, Designs and Patents Act 1998.

 15 The right to prevent others from copying someone 
else’s work.

 16 Using a downloaded image in a school report for 
which you acknowledge the source.

 17 In order to use the software on all the computers 
in your school.

 18 Sell it or give it away.

 19 Placing a ‘cap’ or monthly download limit on an 
account.

 20 It goes to fund organised crime.

 21 Copying work created by another person and 
pretending it is yours.

 22 Acknowledge the source.

 23 Dishonestly obtaining an electronic communications 
service and sending an offensive message.

 24 A person who deliberately tries to upset others by 
sending online messages.

 25 a) Glare: eyesight; keyboard: upper limb disorders.
b) Use of anti-glare screens; correct height of chairs.

 26 Electrocution and fire.
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 1 Energy use, disposal of IT equipment and carbon 
footprint.

 2 Watts, Kilowatt hours/price per unit.

 3 Laptop.

 4 The laptop (which has an LCD) figure is 29 kWh and 
the monitor is 42 kWh.

 5 If the computer was carrying out a less processor-
intensive task, such as word processing, rather than 
gaming.

 6 Monitor/display sleep and hard disk sleep.

 7 The monitor is constantly displaying an image at 
full power.

 8 Switch the computer off.

 9 a)  A searchable database of products which meet 
certain environmental criteria.

b) A product rating system for home electrical 
goods.

 10 Lead and mercury.

 11 Hazardous chemicals can pollute the environment.

 12 Give the computer to someone who needs it. Part-
exchange it for a new one.

 13 If the computer’s hard disk is not completely 
wiped, then there is a danger that your personal 
information may be retrieved, and could get into 
the wrong hands.

 14 The amount of greenhouse gases (including carbon 
dioxide and methane) produced by people or a 
particular activity.

 15 They absorb heat and can cause global warming.

 16 Walking or cycling instead of driving. Improve home 
insulation and turn down thermostats.

 17 Switch off computers and associated equipment, 
such as printers, when not in use, instead of 
leaving them on standby. Do not take unnecessary 
printouts.
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