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SECTION A — Multiple-choice questions
Question 1

Answer: A

Explanatory notes

In a Gantt chart, the critical path of a project is a sequence of activities that add up to the total
longest duration of the project. A dependency is a task that must end before another task can
begin. A milestone is a zero-duration task that indicates an important date in the project plan.

Question 2

Answer: D

Explanatory notes

Sending a confirmation email when a ticket is purchased is part of the functionality of the
system. All other options are non-functional requirements that relate to how well the system
runs, such as consistency of user interface navigation, its reliability and its accessibility.

Question 3

Answer: D

Explanatory notes

By moving the inactive client data to an external drive, Eden is performing data archiving. A
backup would copy the data, and disposal would destroy the data. While data security may be
a concern in relation to copying files to an external drive, it is not what Eden is performing.

. Differentiating between backing up, archiving and disposal is a common
exam question and you should therefore understand the differences between
these elements.

Question 4
Answer: B

Explanatory notes

Loops and iterations check through a set of data (generally stored in an array), which is not
what is occurring in this instance. An instruction is a single line of code, but there are multiple
steps in the code that Henry has written. Henry is checking to see if a condition is met — that
is, if a date and time has already been stored as ‘booked’ in the system.
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Question 9

Answer: C

Explanatory notes

The data is sorted alphabetically, so the most appropriate search for Mateo to use is a binary
search. Binary search is a divide-and-conquer searching algorithm that halves the search space
each time until it either finds the element being searched for or the search space is exhausted.
While linear search would eventually find an item being searched for, it is unlikely to do so in
a reasonable time on a large amount of data; thus, binary search is more appropriate. Both
quick and selection are types of sorting algorithms, so would not be appropriate.

o Make sure you know the pros and cons of each of the searching and sorting
algorithms in the Software Development Study Design.

Question 10

Answer: B

Explanatory notes

Sam is attempting to dispose of files that are no longer needed. He is not backing up or
archiving, as he is deleting files. A backup copies files to another location, and archiving
moves files to another location. Similarly, he is not performing a redundancy procedure as
files are not being duplicated.

Question 11

Answer: C

Explanatory notes

The threat to Sam’s data would be accidental, as he would not have deliberately intended to
delete his folio while he was in the middle of moving his files to the server. There are no legal
ramifications for the failure of his files to be moved, and no event such as a natural disaster or
power surge has occurred.
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Question 12

Answer: A

Explanatory notes

As Amelia is intending to send potentially unsolicited commercial messages to users, she
must make sure she complies with the Spam Act 2003. She does not need to comply with the
Privacy and Data Protection Act 2014, the Privacy Act 1988 or the Charter of Human Rights
and Responsibilities Act, as she is neither a government agency nor a public sector
organisation.

. 1t is important that you know where and when legislation applies, such as
with state-based legislation or when legislation only applies to particular
groups or companies.

Question 13

Answer: D

Explanatory notes

The algorithm is checking to see if anything has been input as the file name. This is achieved
through the use of the ‘If” conditional statement. Type checking is a validation technique that
tests to see if input is of the correct data type, while range checking tests to see if the input is
within a valid range. Neither of these options are occurring here. Usability checking is not a
validation technique.

Question 14

Answer: A

Explanatory notes

Dillon would need to use peer-to-peer modern application architecture because he needs the
software to enable systems to share resources with each other. As the software is not working
independently from any other system, this rules out rich client as an option. Similarly, internet
and mobile application architectures would not allow Dillon to achieve the resource-sharing
capabilities that he requires.

Question 15

Answer: D

Explanatory notes

XML files allow for data to be easily transferred and used between systems, as the structure
of an XML file is consistent and cross-platform. While XML files could be viewed via a web
browser, plain text files could also be viewed in the same way. XML files do not force
programmers to use the same tags in each record, as they allow for programmer-defined tags.
Each record does not need to contain all of the available tags. Data stored in XML files have
the same level of security as data stored in plain text files — that is, very little — as XML files
are still text files, albeit structured.
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Question 16

Answer: B

Explanatory notes

XML documents are hierarchical and described using the metaphor of parent-child
relationships. All elements can contain sub-elements and, when they do, they are referred to
as a parent element. Line 15 contains an example of the element ‘piece’, which has four
sub-elements: title, band, director and year. Line 1 contains the XML prolog, which is not part
of the XML tree and contains information that applies to the document as a whole, such as the
document structure or character encoding. Lines 17 and 25 are examples of elements with no
sub-elements as there are no child elements contained within these tags. These elements are
child elements to the element ‘piece’ but are not parent elements.

Question 17

Answer: C

Explanatory notes

A selection sort algorithm sorts an array by repeatedly finding the minimum element from an
unsorted part of an array and swapping it to the end of the sorted part of the array. The
algorithm therefore maintains two sub-arrays: the first, which is initially empty, is the sorted
part of the array, typically at the start, and the second, initially containing all elements of the
array, is the unsorted part of the array. In this example, option A is the state of the array after
the first iteration, and option D after the fourth. Option B is incorrect as no swaps have
occurred — the smallest elements have been moved instead of swapped, shuffling the unsorted
elements down to the end of the array.

. While you are not required to write selection sort and quick sort using a
programming language in Software Development, you are required to know
how these algorithms work and be able to explain the algorithm, as well as
manually work through each of the steps of the algorithm.

Question 18

Answer: A

Explanatory notes

Characteristics of data that have integrity include accuracy, timeliness, reasonableness,
authenticity and correctness. This excludes options B and D from being correct. While
receiving reasonable data is an aspect of data integrity, it is more important that the data
Maryam downloads is authentic if she is going to provide manipulations of this data to
research institutions.
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Question 19

Answer: D

Explanatory notes

Processing data to identify patterns such as what people tend to purchase is known as data
mining. Data validation is an aspect of software development where data is checked to see if
it is reasonable. Data manipulation is a general term for processing data. Data visualisation is
a method of representing information, such as using charts, diagrams and graphs.

Question 20

Answer: A

Explanatory notes

While all the answers are methods of representing designs in a software solution, only the
context diagram has a primary purpose of showing relationships. Layout diagrams and
mock-ups are methods of showing a proposed user interface, while annotation is a general
term for writing comments and notes on a diagram.

Copyright © Insight Publications 2019 SECTION A



8

SECTION B - Short-answer questions
Question 1
Sample response

A file is a collection of records that have common properties. For example, a file could
contain a list of employee records, where an employee record consists of their full name,
address etc.

Mark allocation: 2 marks

e 1 mark for stating the relationship (that a file is a collection of records)
e 1 mark for using an accurate example as part of the explanation

Question 2a.
Sample response

Francesca should select three values to test the cloth length: one value below the cloth length,
which is 1.0, one value the same as the cloth length of 1.1, and one value above the cloth
length, which is 1.2. This would allow her to test all the possible outcomes for the conditional
‘If> statement.

Mark allocation: 3 marks

e 1 mark for selecting each value and explaining why that value was selected (up to 3
marks)

Note: Only 1 mark can be awarded if three appropriate values are selected but no

explanation is provided.

o For testing purposes, it is important that values are chosen just above and
just below the boundary value being tested, based on the decimal place
accuracy. Given that 1.1 metres was selected by Francesca, it can be
assumed that cloth is measured to the closest tenth of a metre. As a result,
values that are smaller than 1.0 or larger than 1.2 would not be considered
appropriate test values as they are more than a tenth of a metre away from
the boundary.
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Question 2b.
Sample response

Value 1: flLengthProvided = 1.0, False should be returned, False is returned
Value 2: flLengthProvided = 1.1, True should be returned, False is returned
Value 3: flLengthProvided = 1.2, True should be returned, True is returned

Mark allocation: 3 marks

e 1 mark for each value with correct return values for ‘should’ and ‘actual’ (up to
3 marks)

Note: While these values are the expected values based on a correct response to part a.,
full marks can still be awarded for other values in this response as long as the correct
values for ‘should’ and ‘actual’ are provided.

Question 2c.

Sample response

S | MinLength | Provided Statement Value | Output
1 3.0 3.2 returnValue < False False
2| 30 32 MClotMtinLength Then | T
3 3.0 3.2 returnValue < True True
4 3.0 3.2 EndIf True
5 3.0 3.2 Return returnValue True True

Mark allocation: 2 marks

e 1 mark for correctly changing returnValue from False to True at the conditional
statement step
e | mark for all steps being shown in the trace table
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Question 3a.
Sample response

Rami should store the player information in a record, as the data he is reading from the game
is a collection of related data with differing data types.

Note: You may also select associative array as the data structure; this would also receive
marks as long as it was justified — for example, pointing out that as all player names are
unique, they were valid selections for the key in a (key, value) pair in an associative array.

Mark allocation: 2 marks

e | mark for selecting an appropriate data structure
e | mark for the justification

o 1t is important that you are aware of the main features of data structures,
including their limitations. For example, arrays are designed to store
collections of data of a single data type, whereas records can store
collections of data with different data types.

Question 3b.
Sample response

Rami should store all of the players’ information in a one-dimensional array (of records), as
there is likely to be more than one player and each player’s information would be the same
data type.

Note: It is also possible to store the player information as a dictionary, where a unique
identifier from each record is used as the key in the (key, value) pair.

Mark allocation: 2 marks

e 1 mark for selecting a one-dimensional array (it is acceptable to write ‘array’ without
qualifying it as one-dimensional) or a dictionary
e 1 mark for the justification

Copyright © Insight Publications 2019 SECTION B



11

Question 4
Sample response

Samara should use quick sort. Selection sort will need to use a nested for-loop to complete an
in-place comparison sort on the records. With 50 000 records to be sorted, this would need
50 0002 comparisons (2 500 000 000 comparisons). Quick sort is a decrease-and-conquer sort
which performs logarithmically, needing to loop through the records just once with an
additional logarithmic loop. Quick sort would need 50 000 x log> 50 000 comparisons
(approximately 780 000 comparisons). Quick sort is therefore much faster.

Note: While this sample response referred to the logarithmic performance of quick sort, you

can also receive full marks without referring to it as logarithmic, as long as you use numeric
values to discuss the difference in comparisons between selection sort and quick sort.

Mark allocation: 3 marks

e | mark for selecting quick sort over selection sort

e 1 mark for justifying based on quick sort being a decrease-and-conquer algorithm
compared to selection sort as an in-place comparison sort

e 1 mark for referring to the mathematical comparisons

. Algorithm efficiency is a critical aspect of computer science, and it is
important that you understand the mathematical underpinnings as to why
one algorithm is more efficient than another. Avoid generic responses such
as ‘selection sort is slow’ as this does not allow you to demonstrate your
understanding of why it is so much slower than quick sort.
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Question 5

Sample Response

Algorithm fnGetMedian

Begin
Input firstNumber, secondNumber, thirdNumber
median € 0

If firstNumber > secondNumber Then
If firstNumber < thirdNumber Then

median = firstNumber

Elself secondNumber > thirdNumber Then
median = secondNumber

Else
median = thirdNumber

EndIf

Else

If firstNumber > thirdNumber Then
median = firstNumber

Elself secondNumber < thirdNumber Then
median = secondNumber

Else
median = thirdNumber

EndIf

EndIf

Print “Median is ” + median
End
Note: The sample pseudocode response here is just one of many possible correct answers.
There are many ways to write pseudocode, and as long as your pseudocode will return the
result that is required, it can receive full marks.

Mark allocation: 3 marks

¢ 1 mark for comparing first number to second number correctly
e 1 mark for comparing first number to third number correctly
e 1 mark for comparing second number to third number correctly

. Questions such as this one are typically marked based on whether the
fundamental requirements of the question have been handled. In this
particular question, it is important to compare the numbers to return the
correct median value.
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SECTION C - Case study
Question 1
Sample response
Possible answers include:
e add placement details
e store family personal information
e list all attending children
e allocate room
o list all families on waitlist
e add family to waitlist
e delete family from waitlist

e apply for child care.

Mark allocation: 4 marks

e 1 mark for each correct functional requirement (up to 4 marks)

Tip
o When a question asks you about functional requirements, the case study will
provide you with the information you need. If there are no diagrams, you
should read the written text carefully to find the information you need.
Question 2

Sample response

Avinash should use mobile application architecture as he wishes to run the application on a
tablet, which is a type of mobile device. While he could run internet application architecture
through the mobile device, this would not allow for offline access, which is one of his
requirements.

Note: You could also receive marks for describing a rich client application architecture, as
long as the tablet platform was acknowledged and the justification referenced resources being
locally stored.

Mark allocation: 3 marks

e 1 mark for selecting mobile application architecture
e 1 mark for justifying this in relation to Avinash’s needs
e 1 mark for justifying this in relation to at least one other application architecture

" Tip
o When you are asked to justify a selection, it is often useful to justify against
the other options that are available. In this case, Avinash could not logically

select any other type of application architecture that is covered in the
Software Development Study Design, as they would not meet his needs.
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Question 3a.
Sample response

Possible answers include:

e The design of the Bilbyroo application is not dependent on researching the Android
operating system, so both tasks can be performed concurrently by Maia and Elizabeth,
reducing the total time by two days.

e Installing the Bilbyroo application on the Android operating system and uploading the
online database to be used for the sync are both dependent on ‘Develop Bilbyroo
application on desktop computer’, but not on each other, so these can also be
performed concurrently, reducing the total time by one day.

e Creating the online database to be used for the sync takes two days, but this can occur
concurrently with development, reducing the time by two days.

e Avinash needs to enter the waitlist data, which takes three days, but this can occur
concurrently with Maia or Elizabeth importing the spreadsheet into the system. This
reduces the time by one day.

Mark allocation: 4 marks

e | mark for each reason (up to 2 marks)
e 1 mark for each piece of evidence (up to 2 marks)

Question 3b.
Sample response
Research Android operating system:

As development is dependent on this research, it would delay the whole project because Maia
and Elizabeth cannot begin development until the research is complete. This also affects
Avinash, as the whole project would be delayed.

Avinash to enter waitlist information:

As the software is completed at this stage, the only impact this will have is on Avinash being
able to use the software in his business — Maia and Elizabeth will not be affected.

Mark allocation: 2 marks

e 1 mark for each description of consequences (up to 2 marks)

Note: Full marks cannot be awarded if answers do not refer to the consequences for all
three participants.
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Question 3c.
Sample response

Possible answers include:

Task

Research Android operating system.

Design Bilbyroo application.

Develop Bilbyroo application on desktop
computer.

Avinash to enter waitlist information.

Mark allocation: 2 marks

e 1 mark for each correct milestone added using the diamond symbol (up to 2 marks)

Question 4

Sample response

Statement 1: functional requirements
Statement 2: constraints

Mark allocation: 2 marks

e 1 mark for each correct statement (up to 2 marks)
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Question 5
Sample response

Possible responses include:
e amount of hard drive space on the tablet
e screen resolution available for the user interface
e the amount of RAM the tablet has
e input capabilities (e.g. stylus, finger, keyboard)
e type of internet connectivity (e.g. 4G vs. wi-fi).

Mark allocation: 3 marks

e 1 mark for each correct consideration (up to 3 marks)

Question 6a.
Sample response
use cases

Mark allocation: 1 mark

e 1 mark for the correct response

Question 6b.

Sample response

Label

apply for child care

owner/manager

family

= o N -- R

remove from waitlist

display waitlist or display all children attending the

E childcare centre

Note: Wording may vary.

Mark allocation: 5 marks

e 1 mark for each correct response (up to 5 marks)

o Actors in use case diagrams should always be given generalised names. For
example, it would be incorrect to label the ‘owner’ actor as Avinash, even
though he is the owner.
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Question 6¢.

Sample response

A use case diagram has the specific purpose of gathering system requirements and
demonstrating the actors that will interact with them. Use case diagrams therefore
demonstrate the events of a software system, such as parents applying for child care. In
comparison, context diagrams, also known as level 0 data flow diagrams, define the boundary
between a software system and its environment. Rather than demonstrating how an actor will
interact with a system, a context diagram shows the data and information that an entity will
provide to, or receive from, the system. For example, the Bilbyroo system requires the input
of family details, desired days of care and a child’s name, date of birth and allergies. These
would be shown as input being provided to the system.

Mark allocation: 4 marks

1 mark for an accurate description of a use case diagram

1 mark for an accurate description of a context diagram

1 mark for an accurate description of how they differ

1 mark for using examples from the case study as part of the explanation

" Tip

. When asked to explain the difference between two items, be sure to use
language that explicitly highlights differences, such as ‘whereas’, ‘in
comparison’ or ‘however’.

Copyright © Insight Publications 2019 SECTION C



18

Question 7a.
Sample response
range check of childAge

Mark allocation: 1 mark

e 1 mark for a correct response

Question 7b.
Sample response
’ll“::)s.t childAge room Expected result Actual result
7 4 Wombats Wombats Wombats
8 3 Wombats Wombats Wombats
9 2 Possums Possums Possums
10 1 Bilbies Possums Bilbies
11 0 Bilbies Bilbies Bilbies

Mark allocation: 3 marks

e | mark for correct test data and results for Wombats
e 1 mark for correct test data and results for Possums
e 1 mark for correct test data and results for Bilbies

Question 7c.
Sample response

Children who are aged one are allocated to the Bilbies room even though they should be in
Possums.

Mark allocation: 1 mark

e 1 mark for correct description of the error

Question 7d.
Sample response
If childAge < 1 and childAge >= 0 Then

OR

If childAge = 0 Then

Mark allocation: 1 mark

¢ | mark for correction of the pseudocode from <= to <, or a correct modification to test
for childAge equal to 0
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Question 8

Sample response

Variable name Data type or structure Description

contains all of the data
related to a single child,
including date of birth and
allergies

childDetails record

the contact number of the
primary carer in a family
(can be a mobile number or
landline phone number)

contactNumber string

whether or not the child is

waitlist Boolean o
on a waitlist

drop-off time for a child,

dropoffTime string using a 12-hour clock

Mark allocation: 4 marks

e | mark for each correct data type or structure (up to 4 marks)

o Remember that phone numbers need to be stored as strings because mobile
numbers and area codes begin with a (. Storing them as an integer would
delete this leading 0. The drop-off time is also stored as a string because
12-hour clock notation would require storing ‘a.m.’ or ‘p.m.” as well as the
time. If the drop-off time was stored in 24-hour clock notation, it could
safely be stored as a 4-digit integer, such as ‘1430’ to represent 2.30 p.m.
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Question 9
Sample response

The purpose of a backup strategy is to recover data after loss — either deliberate or accidental.
Backups take a copy of the data and software files and store them elsewhere for safekeeping,
so even if Avinash loses all of his data, he will be able to restore it from a backup, at worst
losing the data that has been entered since the last backup. In comparison, encryption protects
the confidentiality of data that is stored or transmitted to/from a system such as the online
database that Avinash will be using. While backups are about recovering data, data encryption
is about keeping data private. Both of these techniques will help reduce Avinash’s concerns
about the loss of data: if data is deleted or corrupt, he can recover it, and if data is encrypted,
even if it is stolen it will not be able to be read.

Mark allocation: 6 marks

e 2 marks for describing the purpose of a backup strategy and explaining how it will
address Avinash’s concerns

e 2 marks for describing the purpose of encryption and explaining how it will address
Avinash’s concerns

e 2 marks for providing a direct comparison between encryption and backups — how
they differ and/or complement each other
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Question 10
Sample response
Possible advantages include:

¢ o need to personally maintain the database system aside from the data itself, as server
and related infrastructure are provided by the external company

e cost effective, as renting space through an external company would be much cheaper
than buying a server and relevant internet connection

e less effort in setup of the system, as just need to copy the database to the external
company server for it to work — no other setup (i.e. server etc.) required.

Possible disadvantages include:

e not necessarily clear what backup procedures the external company would have in
place, potentially there would be no backup system available

e reliant on the uptime of the external company — if their service goes down, the
database will not be accessible

e security is a concern — there would be a reliance on the competence of the external
company in keeping the database secure when it is on their servers.

Mark allocation: 4 marks

e 1 mark for each advantage (up to 2 marks)
e 1 mark for each disadvantage (up to 2 marks)
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Question 11a.
Sample response

Something that is out of scope is considered outside of the requirements stated in the software
requirements specification. This means that if Avinash wishes for this change to be made, the
project timeline initially proposed by Maia and Elizabeth will need to be modified and the
project may take longer to complete than initially planned.

Mark allocation: 2 marks

e | mark for describing what the statement means
e 1 mark for describing an impact on the Bilbyroo system, such as delayed completion

Question 11b.
Sample response

Avinash runs a childcare centre, which qualifies as a health service provider. Therefore, there
needs to be a privacy policy that families agree to when enrolling their child or children at
Bilbyroo. This would give Avinash permission to share the family data with the party-
planning company, as otherwise Avinash would be violating the Privacy Act 1988.

Note: The Privacy and Data Protection Act 2014 and Charter of Human Rights and
Responsibilities Act 2006 do not apply, as they are Victorian legislation. You would not be
expected to refer to relevant New South Wales legislation in your answer, as this is outside
the scope of the Software Development Study Design.

Mark allocation: 2 marks

e 1 mark for naming legislation that applies, such as the Privacy Act 1988
¢ 1 mark for describing a relevant action, such as obtaining consent
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Sample response
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Criterion

Strategy

Explanation

All eligible families on the
waitlist will be notified of a
vacancy within one day of
a vacancy becoming
available.

Record each notification
into a log file, including date
and time notification is sent.
Compare the date and time
of each notification to the
date and time a vacancy
became available. This will
allow a percentage of
families notified to be
calculated to see if it is
100%.

As not all families will take
up the offer of the vacancy,
log files need to be used to

calculate the percentage of

successful notifications.

At least 98% of families
are satisfied with their
child’s experience at
Bilbyroo.

Every 12 months, send
families a survey to ask
them about their child’s
experience at Bilbyroo. This
can be ranked on a scale of
1-5, where 1 is very
dissatisfied, 5 is very
satisfied and 3 is neither
satisfied nor dissatisfied.
Analyse the survey data to
calculate the percentage of
families who select 4 or 5 on
the scale. The ratio of
satisfied families to total
number of families will give
the percentage of satisfied
families.

As satisfaction is a
subjective measurement,
surveys are the most
appropriate method of
collecting this data.

Mark allocation: 6 marks

e 2 marks for each strategy with more than one step (up to 4 marks)
e 1 mark for each explanation of the data used to evaluate (up to 2 marks)
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