Sample questions for Topics 3 -6

Example 3.1 - binary numbers
GCSE Computer Science (2013), June 2015, Q1(d), Q1(e)

(d) The robot is 12 metres from an obstacle. 12 is positive denary.

Fill in the table to show the number 12 (denary) in 8-bit binary, using a sign and
magnitude representation.

(e) The robot travels 14 metres. —14 is negative denary.

Fill in the table to show the number —14 (denary) in 8-bit binary, using a two’s
complement representation.

Example 3.2 - binary arithmetic
GCSE Computer Science (2013), June 2015, Q1(f)

(f) (i) Add these two 8-bit binary integers and write the result in the last row of
this table.

Another 8-bit addition generates an overflow error.

(i) State whatis meant by the term overflow error.

(iii) State what happens if the overflow error is ignored and the result is used in
other calculations.
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Example 3.3 - data representation
GCSE Computer Science (2016), SAM Paper 1, Q7(b)

(b) Sound can be stored on a digital device, but only after being converted from its
naturally occurring state.
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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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Example 3.4 - compression
GCSE Computer Science (2016), SAM Paper 1, Q1(f)

2 Different types of compression are used for different purposes.

(a) 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.

(c) Run length encoding (RLE) is a type of image compression. Some data for an
image is shown.
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Show the result of compressing this data for the image using RLE.
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Example 3.5 - Calculating file sizes
GCSE Computer Science (2016), Specimen Paper 1, Q3(a)

3 Alandscape photographer wishes to publish a series of preview images online. He is
concerned about file sizes.

(@) The 24-bit RGB images are to be displayed on screen at a resolution of 400 x 250 pixels.

Construct an expression to calculate the size of one of the image files (KB). You do
not need to carry out the calculation.
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Example 3.6 - encryption
GCSE Computer Science (2013), Paper 1, June 2016, Q1(b)

(b) Data transmitted over a network is sometimes encrypted.

(i) State one reason why data encryption is used on a network.
(1)
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(ii) Complete the table using a Caesar cipher to encrypt and decrypt the text.
(2)

Plain text Shift Cipher text

digit +3
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Example 4.1 - input-process-output
GCSE Computer Science (2013), Paper 1, June 2015, Q1(a)

1 Thisis a block diagram of a robot.
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(a) Put a cross to identify whether each of these is an input, process, output, or none.

Input Process Output None
Actuator L] L] O ]
Infrared Sensor L] L] L] L]
Wheel Cl ] [ L]
Calculate Distance O ] O [
Programming Language ] O O [

Movement Sensor O O ] ]
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Example 4.2 - sequential and parallel processing
GCSE Computer Science (2013), Paper 1, June 2016, Q4(b)(ii)

(i) Explain the difference between the sequential and parallel computational models.
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Example 4.3 - input-output
GCSE Computer Science (2013), Paper 1, June 2015, Q2(c)

(c) Complete the diagram by adding six arrows to indicate the input and output
relationships between the devices.
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Example 4.4 - secondary storage
GCSE Computer Science (2013), Paper 1, June 2015, Q3(b)(ii)

(b) Files for the website are stored on secondary storage media.

Complete this table with the name of the category of secondary storage
described in each row.

Category of secondary

storage Description

Uses metal platters coated in iron oxide. The
platters rotate at high speeds.

Small pits are burned in patterns onto a flat
surface. A laser can be used to interpret light
reflected from the flat or pitted surface.

No moving parts; data is stored as an electrical
charge.
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Example 4.5 - truth tables
GCSE Computer Science (2013), Paper 1, June 2015, Q1(h
(h) Refer to the robot diagram.
Assume R is the red light, B is the blue light, and S is the speaker switch.

(i) Complete the table to show the Boolean expression Q=(NOT R) AND B.

(3)
R B NOTR Q
0 0
0 1
1 0
1 1
(ii) Construct a Boolean expression to determine if either light is on at the same
time as the speaker switch is on.
(1)

Example 4.6 - operating systems
GCSE Computer Science (2013), Paper 1, June 2016, Q3(a)

L
3 Shaneela is designing and coding a website. The files she creates will be stored on
a computer. C‘
(a) File management is a function that an operating system performs. g‘ac {
N e ——

Describe how an operating system organises files.
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Example 4.7 - code translators
GCSE Computer Science (2013), Paper 1, June 2015, Q5(a)
5 A student has decided to learn how to program.

*(a) Discuss the suitability of compiled and interpreted programming languages for
the student.

(6)
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Example 5.1 - network protocols
GCSE Computer Science (2013), Paper 1, June 2016, Q1(a)(i)

1 (a) Computer networks are valuable to many businesses and individuals.

(i) State the purpose of network protocols.
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Example 6.1 - Environmental impact
GCSE Computer Science (2013), Paper 1, June 2015, Q4(a)

(@) AJ's chief executive is concerned about the environmental impact of
using computers.

Give three possible environmental impacts of using computing devices.

Suggest one possible action AJ’s could take to reduce the environmental impact.

Impact 1

Impact 2

Impact 3

Action

Impact 1

The . CBj. .. erasiors.. that  ouc. producer. . whner..
Supgling e compuber _wth.  eleetredty

Impact 2
when e computelS are  lhoxe *\uj B
art. Wowﬂ_cwcﬁ wdo lo.rd&u[
Impact 3
The ,.Memme-ehdu.(‘f\a _._o¥_ e Avices Wl cqude.

Action

Uw%@eﬁ&‘&l

%wf‘u\ < —C

12



Sample questions for Topics 3 -6

Example 6.2 - Al
GCSE Computer Science (2013), Paper 1, June 2016, Q5(a)

5 Artificial intelligence is an emerging trend in computer science.
*(a) Discuss the use of artificial intelligence by describing some of its characteristics,

the ways in which it may be used and the ethical issues associated with its use.
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