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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 Computational thinking

(@) An algorithm is designed for a‘guess the roll of a dice’ game. The player decides
the number of sides on a single dice, between 6 and 12, and guesses the
number rolled.

© PAL

(i) Name two inputs required by the algorithm.

(i) The player of the game can have three guesses. The variable ro11 is set to 1
at the start of the game. Oneis added to ro11 after each guess.

Identify the statement with the correct relational operator used to check
whether the player can have another guess.

roll = 3
roll == 3

roll > 3

O n w >

roll <= 3
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(b) Complete the truth table for the logical expression NOT (A OR B).

AORB

NOT (A OR B)

A B
0 0
0 1
1 0
1 1

(2)

J
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(d) Here is a set of flowchart symbols for an algorithm about flavours.

“Choose vanilla (1) “You are .
" Try mango
or mango (2) adventurous .2
" next time
get flavour today

/

‘

Draw a flowchart to show the completed algorithm.

Use every symbol exactly once. Use as many arrows and labels as you require.
Do not add any additional symbols.

(4)
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(e) State three types of error that can occur in programs.
(3)
(f) Here is an algorithm.
1 today = ""
2
3 today = int (input ("Day of the week (1-7)"))
4
5 if ((today == 6) or (today == 7)):
6 print ("8am")
7 elif ((today >= 1) and (today <= 3)):
8 print ("7:30am")
9 else:
10 print ("7am")
Complete the table to show the output for the given input.
(3)
Input Output
2
7
8
(Total for Question 1 = 17 marks)
J
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2 Issues and impacts

(a) State two ways that a user can increase the useful life of a smartphone rather
than throwing it away.
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(b) A backup of a server is made each night. Only the files changed that day are SR Sk
backed up.

(1)

Identify the name of this type of backup.
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(c) Data protection legislation sets out principles that organisations must follow.

Give two of these principles.
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(d) Explain one way that a patent protects intellectual property (IP).

(e) Algorithmic bias could be caused by using inaccurate data to train a machine
learning algorithm.

State two other ways that the data used to train an algorithm could cause
algorithmic bias.

(Total for Question 2 = 9 marks)
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3 Computers

(@) Complete the diagram of an embedded system by adding labelled boxes and
arrows to show one sensor and one actuator that controls a motor.

Embedded system

Microcontroller

CPU Flash
Battery >

RAM

(b) Explain the way a code review works.

(c) Identify which one of these is a hardware component of the CPU.

A Clock
B Control bus

C Data bus
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(d) Here is an image of secondary storage. Three files (A, B, and C) are stored on it.
Each file is made up of several blocks (1, 2, 3, 4, etc.).

1 2 | A2 A3 A1 | CG3 | BI1 B2 | A4

(i) Assume the secondary storage is a magnetic hard disk.

Complete the image to show the state after running a defragmentation utility.
(2)

. J

(ii) Give one reason the performance of a solid-state drive is not affected
by fragmentation.

(e) When using a compiler to translate source code to machine code, the translation
only needs to be done once.

Give three other features of a compiler.
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(f) The operating system manages peripherals.

Identify an additional piece of software that is required for the operating system
to manage peripherals.
(1)

Analogue to digital converter
Assembler

Device driver

O n w >

Disk defragmenter

(g) Describe two ways that a high-level language differs from a low-level language.
(4)

(Total for Question 3 = 16 marks)

10

S 7 0 4 61 A 01 0 1 6

VAUV SIHL NI 34180 10N 00

OB
a

9o %e%
X
X

2
14/
X

RERRRERHHKHKHKKRRIRRRARK,

R R I AKX

o WaUY SIHENEIL

RIS

4t

SO

XX

5%

o
2

M 1ON 0

1

v

‘DO NOT WRITE IN THIS AREA

QIGIRIIIIIIIIAIIHIIIIIHIH I IHK IR IEIKIERIKRIIRRRKCK.



VauY SIHL NI ZLIYM LON 0Q

DO NOT WRITE IN THIS AREA

DO NOT WRITE IN THIS AREA

DO NOTWRITEINTHIS AREA

( )

4 Networks

(a) Describe one difference between the POP3 and IMAP email protocols.

(b) The performance of a network depends on speed, range, latency, and bandwidth.
Bandwidth in a wireless network is constant because the capacity of the network
is not affected by any other environmental factors.

Explain two ways that the performance of a wireless network can be affected by
its environment.

. J
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(c) A checksum works at the transport layer of TCP/IP.

Describe how a checksum is used to identify packets that have been corrupted
during transmission.

(3)
(d) Discuss methods a movie streaming company could use to secure its network.
Your answer should consider:
+ physical security
« access control
« firewalls.
(6)
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(Total for Question 4 = 15 marks)
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5 Data

(a) Describe one reason that lossless compression is preferred to lossy compression
for transmitting word-processed documents over a network.

(b) In arithmetic, subtraction can be done by adding a negative number.
Calculate 18 — 8, using 8-bit binary and two’s complement.
Convert the result back to denary.

Show all your working.
(4)
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(c) Explain the reason why at least nine bits are needed to store 300 different
binary patterns.

(d) Construct an expression to calculate the file size, in mebibytes, of a CD quality
(44.1 KHz, bit depth of 16), two-channel stereo soundtrack that is 4 minutes long.

You do not need to carry out the calculation.
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(e) Information about a bitmap image is described in two tables.

Complete the two tables and use the information, along with the image data, to

show the image in the grid.

Image data:

(6)

0o0o0o0000000000O0O0O0O0O0O0O1T01T0101010710100170170101

0101010001010170101701010001T7T7T17T1TT1T1T1TT1T111

Image descriptors
Denary Binary
Width 1000
Height 0101
Colour
depth 0010

Colour table
Denary Binary
Black 0
Red 1
Green 2
White 3

Use B for black, R for red, G for green, and W for white.

You may not need all the squares in the grid.

(Total for Question 5 = 18 marks)

TOTAL FOR PAPER =75 MARKS
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