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Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box £¢ and then mark your new answer with a cross [X.

1 Computing devices are made up of many different types of internal components that
hold, manipulate or transmit data.

(@) Name the component that holds instructions and data for programs waiting to be
run by the CPU.

(b) Identify the type of memory used to make up for the difference in speed of two
internal components.

ROM
Cache

Virtual

O o oo
O N @ »

Non-volatile

(c) The ASCII code for the character‘D’is 68 in denary.

Derive the ASCII code for the characterJ'in denary.

(d) Storage capacities and network data speeds require measurements.
(i) The capacity of some storage media is measured in bytes.

Calculate how many bytes there are in three kilobytes of disc storage.
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(i) Calculate how many bits are being transmitted per second for a network
described as three Mbps.

(e) Identify a network protocol that is used for emails.

0 A TCP/IP
[0 B WiFi
0 ¢ HTTP
[0 D IMAP

(f) Describe the process for communication in the client-server network model.

(g) Identify the reason for using hexadecimal to represent data.

[ A Hexadecimal uses letters instead of digits
[ B Hexadecimal takes up less memory in the machine
[l € Hexadecimalis easier for humans to read
[l D Hexadecimalis quicker for the machine to interpret
(Total for Question 1 = 13 marks)
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2 Different types of compression are used for different purposes.

(@) A travel company has designed some brochures that contain images and
text in desktop publishing format. The travel company sends the documents
electronically to a printing company for them to be printed.

Explain why the travel company uses lossless compression to send
the documents.

(b) Compression normally reduces file size.

State two other characteristics of lossy compression.

e
e
(c) Run length encoding (RLE) is a type of image compression. Some data for an
image is shown.
b b b r g g g g r r
Show the result of compressing this data for the image using RLE.
(Total for Question 2 = 6 marks)
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3 Many different types of software are written by programmers and used in
computing devices.

(@) An engineer complains that her disc is too slow. She has been abroad and has
used her Wi-Fi in different locations. She has checked that her anti-virus software
is up to date.

Explain how different types of utility software could be used to fix the problem.

(b) Give two reasons why high-level programming languages are preferred for some
programming tasks.
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(d) Discuss the benefits of using subprograms when writing software solutions.

(Total for Question 3 = 13 marks)
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4 The ability to share data via networks has many advantages, but there are also
disadvantages.

(a) Describe the role of protocols in a network.

(2)
(b) A patch for an instant messaging application is available.
Explain why users of the application should apply the patch.
(2)
.
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(c) A drawing of a home network is shown.
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Describe how data is transmitted from device B to device C.
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(d) The senior leadership team at a school is discussing different storage media.
The administrative staff want to use the ‘cloud’. The technical team wants to use
servers located on the school grounds.

Compare storing data in the ‘cloud’ with storing data on hard discs connected to
the school’s servers.

(Total for Question 4 = 12 marks)
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5 Modern society depends on many different embedded systems to function properly.

(@) Explain one function of the embedded system in a washing machine.

(b) Boolean operators are used in embedded systems.

Draw the truth table for the Boolean operator AND.

(c) Boolean expressions can be used to represent logical behaviours.
« Thelights in a room are controlled by an embedded system.
« There is a power (P) switch to control the lights.

+ A movement (M) sensor will turn the lights on when there is a person in the
room, provided the power switch has been left in the on position.

« Anoverride (O) switch will turn the lights on, regardless of the state of the
movement sensor, provided the power switch has been left in the on position.

Construct a logic statement to represent the logic of this behaviour, using the
symbols P, M, and O.
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(d) Bit patterns can be used to represent the different states of an embedded system.
These bits can be manipulated by several different operations.

Identify the result of applying a logical shift left by 3 to the 8-bit binary number

0101 0101.
L1 A 1010 111
(] B 10101000
] € 01000100
[J D 10101010

(Total for Question 5 = 7 marks)

6 Algorithms are used to store images, solve problems, encrypt and sort data, and to
control devices.

(a) State what is meant by the term ‘algorithm’.

(b) Give two reasons why an unauthorised person cannot understand
encrypted data.
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(c) A Caesar cipher is a simple encryption algorithm based on shifting.
Explain whether a shift of +7 followed by a shift of -2, is more secure than a single
shift when applied to the word ‘pink..
You should include a diagram in your answer.
(3)
.
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(d) (i) State what is meant by a ‘pixel.

(i) A simple bitmap image has the following characteristics:
4-bit colour depth (bit depth)
100 pixels by 300 pixels.

Calculate the size of this image in bytes.

(e) Alistis made up of the numbers 84, 52, 4, 6, 68, 39, 53, 1.

Show the steps involved when sorting this list of numbers using a merge
sort algorithm.

(f) A programmer is writing software for a new set-top receiver for satellite TV.

Explain why the programmer should use a compiler instead of an interpreter to
translate the code.
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(g) State what is meant by the term ‘abstracting’.

(h) Games software involves the use of algorithms and abstractions.

(i) A software game involves the use of two dice. An algorithm in this game is
called roll.

State the purpose of the algorithm ‘roll’

(Total for Question 6 = 16 marks)
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7 Different types of data can be represented digitally.
(@) Negative numbers can be represented digitally.

(i) Complete the table to show how +6 is represented in binary and how -6 is
represented in two’'s complement.

Space for working out.

(2)
+6
-6
(ii) Compare two features of the two’s complement representation of negative
numbers with the sign-magnitude representation.

(2)
e
2 e

.
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(i) Two 8-bit binary numbers, 1011 0100 and 1001 0001, are added.

Identify the letter that represents the true statement about the result.

1100 0101
0100 0101

Both A and B are accurate

I 5 O Iy N
O N @ »

None of the above are accurate

(b) Sound can be stored on a digital device, but only after being converted from its
naturally occurring state.

Sound Transformation
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(i) Identify each of the items (A, B, C) shown on the image in relation to the
conversion required to store sound on a digital device.
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(i) Explain the effect of increasing the sampling frequency for this
sound conversion.
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(Total for Question 7 = 11 marks)
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