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Section One: Short answer 40% (90 marks) 
 
Question 1  (2 marks) 
 
State one reason why linear and iterative system development methodologies are both similar 
and different. 
 

Description  Marks 
States one similarity that links to system development methodologies 1 
States one difference that links to system development methodologies 1 

Total 2 
Answers could include:  
 
Similar 
The two are similar because they are both designed to support the logical flow of a project 
from preliminary analysis to final evaluation. They contain many of the same steps, such as 
analysis, design and development.  
 
Different 
The two are different because in an iterative methodology, costs are not fully known upfront, 
which can cause budgeting issues. However, these problems can be solved and solutions 
tested along the way/during the design iterations which can reduce the number of problems 
in the final system.  
Accept other relevant answers. 

 
 
Question 2  (2 marks) 
 
Describe the role of open systems in database interconnectivity. 
 

Description  Marks 
Describes the role of open systems in database interconnectivity 2 
States superficial comments about the role of open systems in database 
interconnectivity 1 

Total 2 
Answers could include:  
 
Open systems provide some combination of interoperability, portability or open standards. 
Open systems are one method or standard by which a database may be connected to a 
website to allow it to be data-driven. 
Open systems facilitate database interconnectivity by using APIs or standards such as ODBC. 
Accept other relevant answers. 
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Question 3  (3 marks) 
 
State three advantages of modularisation in the writing of software programs. 
 

Description  Marks 
One mark each for one to three valid advantages 1–3 

Total 3 
Answers could include:  
 
 Modularisation allows different programmers to work on individual parts of a larger 

program, making program development quicker. 
 Once a module has been created, it can be reused in other applications. 
 Modularisation makes algorithms easier to understand 
 Easier to debug. 
Accept other relevant answers.  

 
 
Question 4  (3 marks) 
 
Explain the difference between full backups and incremental backups used in disaster recovery. 
 

Description Marks 
Explains the difference between full backups and incremental backups used in 
disaster recovery 3 

Explains the difference between full backups and incremental backups 2 
Outlines some relevant facts about full backups and incremental backups 1 

Total 3 
Answers could include: 
 
Full backups are complete copies of the data of a system. Such backups require storage 
media equal to the size of the data. Incremental backups are partial copies made since the 
last backup that consist of the differences between the two backup points or the data that 
was added since the last backup. Therefore in the event of a disaster, both backups provide 
an opportunity to restore data. 
Accept other relevant answers.  

 
 
  



COMPUTER SCIENCE 4 MARKING KEY 
 

 

Question 5  (8 marks) 
 
The components of the central processing unit (CPU) are the: 
 arithmetic logic unit (ALU) 
 control unit 
 registers 
 program counter 
 system clock 
 data, address and control bus. 
 
Draw a diagram illustrating how these components are connected. 
 

Description Marks 
Diagram contains eight correct components, connected correctly 8 
Diagram contains seven correct components, connected correctly 7 
Diagram contains six correct components, connected correctly 6 
Diagram contains five correct components, connected correctly 5 
Diagram contains four correct components, connected correctly 4 
Diagram contains three correct components, connected correctly 3 
Diagram contains two correct components, connected correctly 2 
Diagram contains one correct component 1 

Total 8 
A sample diagram is below. System clock is external to the CPU and memory/input/output 
are outside the scope of the question.  

 
Central processing unit components: 
 arithmetic logic unit (ALU) 
 control unit 
 registers 
 program counter 
 system clock 
 data 
 address 
 control bus. 
Accept other relevant answers. 
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Question 6  (2 marks) 
 
Processors with multiple cores are now widely used in computers because of the improved 
performance they offer. Describe how multiple cores offer improved system performance over 
single core processors. 
 

Description  Marks 
Describes how multiple cores improve system performance  2 
States a superficial comment about multicore processing 1 

Total 2 
Answers could include:  
 
A multicore processor is a unit which has two or more processors incorporated to increase 
performance. It allows for parallel processing to work, by simultaneously executing multiple 
tasks, thus allowing for enhanced system performance of software. There is less latency 
because the cores can communicate more quickly, as they’re all on the same chip. 
Accept other relevant answers.  

 
 
Question 7  (2 marks) 
 
Describe how an operating system manages memory. 
 

Description  Marks 
Describes how an operating system manages memory 2 
States a superficial comment about an operating system managing memory 1 

Total 2 
Answers could include:  
 
In multiprogramming, the OS decides the order in which processes are granted access to 
memory, and for how long. It allocates the memory to a process when the process requests it 
and deal locates the memory when the process has terminated or is performing an I/O 
operation.  
Accept other relevant answers.  

 
 
Question 8  (2 marks) 
 
State two advantages for employees of a standard operating environment (SOE). 
 

Description  Marks 
States one to two valid advantages of a SOE 1–2 

Total 2 
Answers could include: 
 employees can swop between devices 
 when a problem occurs a technician can resolve the problem quickly 
 creates a known, expected and supportable environment. 
Accept other relevant answers. 
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Question 9  (6 marks) 
 
Describe three legal obligations of developers when they are creating new software. 
 

Description  Marks 
Three legal obligations (x 2 marks each)  
Describes legal obligations of developers when creating new software 2 
States a general comment about legal obligations of developers when creating 
new software  1 

Total 6 
Answers could include: 
 

 
 
Compliance: Software may need to comply with the Australian Privacy Principles. 
 
Disclosure: Developers may need to provide an End User Licence Agreement for the 
software. 
Accept other relevant answers.  

 
 
Question 10  (4 marks) 
 
Describe the following factors that affect the development of software: 
 user needs 
 technical specification. 
 

Description Marks 
User needs  
Describes user needs in the context of software development 2 
Makes superficial comments about user needs 1 

Subtotal 2 
Technical specifications  
Describes technical specifications in the context of software development 2 
States a superficial comment about technical specifications 1 

Subtotal 2 
Total 4 

Answers could include: 
 
User needs: User needs drive the initial phases of software development. If the requirements 
are not correct, the users will not accept the software. Users should also have an opportunity 
to provide feedback during other phases (e.g. design). 
 
Technical specifications: It is important to match the software to the hardware 
(hardware/software compatibility). If software is made that demands 8Gb of RAM and it is 
installed on a computer that has only 4Gb of RAM, there will be problems. When advertising 
the software, the technical specifications must be listed. 
Accept other relevant answers. 

For copyright reasons this text cannot be reproduced in the online version of this document, 
 but may be viewed at the link listed on the acknowledgements page. 
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Question 11  (3 marks) 
 
Provide an example of each of the following simple data types used in programming. The first 
has been done for you.  
 

Description Marks 
Integer: Any whole number 1 
Real number: Any number with a decimal point 1 
Boolean: True or False or any equivalent representation 1 

Total 3 
 
 
Question 12  (10 marks) 
 
Below is an extract from a table currently used in a doctor’s surgery. 
 
(a) Using information from the table above, explain data redundancy. (2 marks) 
 

Description Marks 
Data redundancy  
Describes data redundancy using the example 2 
States a superficial comment about data redundancy 1 

Total 2 
Answers could include: 
 
Data redundancy can occur when storing the same field values more than once 
(unnecessarily). For example, if Hannah Chen changes her name, multiple 
occurrences need to be updated. 
Accept other relevant answers.  

 
 
(b) Normalise the data from the table on page 8 to 3NF definitions. Identify the entities, 

primary and foreign keys. (8 marks) 
 

Description  Marks 
Identifies the correct entities 1–3 
Identifies the correct primary keys  1–3 
Identifies the correct foreign keys 1–2 

Total 8 
Sample answer (does not need to include attributes): 
 
Patient (PatientID, PatientSName, PatientFName, DOB, Address, Suburb, Postcode) 
Appointment (AppointmentID, PatientID FK, DoctorID FK, AppointDate, AppointTime)  
Doctor (DoctorID, DocSName, DocFName) 
Accept other relevant answers.  
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Question 13  (3 marks) 
 
Consider the diagram below. 
 
(a) Describe how this diagram assists a manager in executing a project. (2 marks) 
 

Description Marks 
Describes how this diagram assists a project manager in executing a 
project 2 

States a superficial comment about the diagram 1 
Total 2 

Sample answer 
 
The PERT chart can be used by managers to ensure that the project is accurately 
scoped. The manager has a full view of the project before it is started and can then 
identify potential bottlenecks. They are best used for an overall view of the project 
dependencies and are not flexible enough to document small changes as the project 
evolves.  
Accept other relevant answers.  

 
 
(b) The diagram includes the critical path. Using this information, state how long the project 

will take to finish. (1 mark) 
 

Description  Marks 
11.5 days 1 

Total 1 
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Question 14   (5 marks) 
 
Consider the code below. 
 
FUNCTION GetLicence (age) 
licence  False 
IF age >= 16 THEN 
  licence  True 
ELSE 
  licence  False 
GetLicence  licence 
END FUNCTION 
 
MODULE Main 
LPlates  False 
age  0 
INPUT (age) 
LPlates  GetLicence (age) 
IF LPlates = True THEN 
  OUTPUT(‘You are old enough to have L plates’) 
ELSE 
  OUTPUT(‘You are not old enough to have L plates’) 
END MODULE Main 
 
(a) Identify a parameter in the function.  (1 mark) 
 

Description  Marks 
age 1 

Total 1 
 
 
(b) Identify a local variable in the module.  (1 mark) 
 

Description  Marks 
Either LPlates, licence or age 1 

Total 1 
 
 
(c) Apart from good programming practice (declaring a variable before use), describe why 

LPlates does not need to be set to False at the beginning of the module. (2 marks) 
 

Description  Marks 
Describes why LPlates does not need to be set to False at the beginning 
of the module 2 

States a superficial comment about setting the value of the variable. 1 
Total 2 

Answers could include: 
 
LPlates does not need to be set to any value at the start of the module because it is 
assigned the return value from the function GetLicence() before being evaluated in 
the Main module. 
Accept other relevant answers.  

 
 
(d) Identify the output in the module if the number 16 is input. (1 mark) 
 

Description  Marks 
You are old enough to have L plates 1 

Total 1 
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Question 15  (2 marks) 
 
Describe one way in which convergence has influenced the development of mobile devices.  
 

Description Marks 
Describes one way convergence has impacted on the development of mobile 
devices 2 

States a superficial comment about convergence 1 
Total 2 

Answers could include: 
 
Digital convergence has brought together many functions in fewer devices, such as the 
smartphone. Computing power, telephony and Bluetooth technology, wireless connectivity, 
photograph, video and music capabilities, mobile viewing and listening, live television and 
health profiles can all be melded into one device. This impacts on mobiles by increasing 
processing power, battery capacity and access to applications that replace more discrete 
devices over time.  
Accept other relevant answers.  
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Question 16  (6 marks) 
 
Different database architectures have different strengths and weaknesses. 
 
(a) Describe one difference between centralised and distributed databases. (2 marks) 
 

Description Marks 
Describes a difference between centralised and distributed databases 2 
States a superficial comment about centralised and distributed databases. 1 

Total 2 
Answers could include: 
 
A centralised database is located and stored in a single location. In contrast, a 
distributed database is spread across multiple locations. The former may suffer from 
bottlenecks more so than the latter, but the latter requires a more complex design. 
Accept other relevant answers.  

 
 
(b) State one example of where a distributed database would have an advantage over a 

centralised database. (1 mark) 
 

Description Marks 
States an example of where a distributed database would have an 
advantage over a centralised database 1 

Total 1 
Answers could include: 
 
An advantage of a distributed database (over a centralised database) could be that 
users can work with specific (smaller) parts of the database because the database is 
split over multiple locations. 
Also accept performance or security concerns. 
Accept other relevant answers.  

 
 
(c) Consider a distributed database. Multiple clients each keep a local working copy of a 

database that is written back periodically to a master central copy. Using an example, 
explain one problem with this method. (3 marks) 

 
Description Marks 

Explains a problem with distributed databases, using a simple example 3 
Outlines some relevant facts about distributed databases 2 
States a superficial comment about distributed databases or uses a 
simple example 1 

Total 3 
Answers could include: 
 
Depending on when the writes occur, the master copy could lose synchronisation, 
leading to potential integrity problems. For example, clients A and B both have a 
current local copy of record R. Client A changes R but does not write the change back 
to the master immediately. Client B changes R and writes back to the master. Client A 
then writes back to the master.  
Accept other relevant answers.  
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Question 17  (6 marks) 
 
Describe the role of the following devices in network communications: 
 repeaters 
 bridge 
 network interface card. 
 

Description  Marks 
3 devices (repeaters/bridge/network interface card) x 2 marks each  
Describes the role of the device in network communications 2 
States a general comment about the role of the device in network 
communications 1 

Subtotal 2 
Total 6 

Answers could include: 
 
Repeaters 
Repeaters are placed at suitable locations in between the transmitter and the receiver. 
A repeater, picks up the signal from the transmitter, amplifies and retransmits it to the 
receiver sometimes with a change in carrier frequency. 
 
Bridge 
A bridge is a type of computer network device that provides interconnection with 
other network segments that use the same protocol. 
 
Network interface card 
A network interface card connects your device to a local data network or the Internet. 
The card translates device data into electrical signals it sends through the network; the 
signals are compatible with the network so computers can reliably exchange information. 
Accept other relevant answers.  
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Question 18  (9 marks) 
 
Network security often uses some form of authentication as the first level of protection 
 
(a) List two advantages of using passwords to ensure the security of networks. (2 marks) 
 

Description  Marks 
Lists two advantages of using passwords to ensure the security of 
networks 2 

Lists one advantage of using passwords to ensure the security of 
networks 1 

Total 2 
Answers could include: 
 
Passwords can be secure, because only the correct user knows it. 
Passwords can be stored in an encrypted form in a password manager. 
Accept other relevant answers. 

 
 
(b) List two disadvantages of using passwords to ensure the security of networks. (2 marks) 
 

Description  Marks 
Lists two disadvantages of using passwords to ensure the security of 
networks 2 

Lists one disadvantage of using passwords to ensure the security of 
networks 1 

Total 2 
Answers could include: 
 
Long passwords are hard to remember. 
Passwords can be cracked. 
Accept other relevant answers. 

 
 
(c) List two other methods that could be used to authenticate a user to a networked 

computer. (2 marks) 
 

Description  Marks 
Lists two methods that could be used to authenticate a user to a 
networked computer 2 

Lists one method that could be used to authenticate a user to a networked 
computer 1 

Total 2 
Answers could include: 
 
Biometric-based methods (e.g. fingerprints). 
Token-based methods (e.g. access cards). 
Accept other relevant answers. 
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Question 18 (continued) 
 
(d) Phishing is a popular strategy used to compromise the security of networks. Using an 

example, explain how phishing works. (3 marks) 
 

Description Marks 
Phishing 
Explains phishing with an example 3 
Identifies some relevant aspects of phishing 2 
Makes superficial comments about phishing 1 

Total 3 
Answers could include: 
 
Phishing involves a criminal masquerading as someone else. This could be done 
in-person, by phone or by email. For example, an email could be delivered as spam 
(sent to many users) or sent to a specific person or persons (spear phishing). The 
email appears to be from a legitimate firm (e.g. a courier company or a bank) and 
asks the target to perform some action which appears legitimate (e.g. click on a link to 
check a password), usually with some urgency. The link actually performs another 
function which subverts security. 
Accept other relevant answers. 
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Question 19   (6 marks) 
 
Several factors influence the performance of a network, including data collisions and 
bandwidth. 
 
(a) Describe how data collisions affect network performance.  (2 marks) 
 

Description  Marks 
Describes how data collisions affect network performance 2 
States a superficial comment about data collisions 1 

Total 2 
Answers could include: 
 
When two devices on a network try to communicate at the same time. Their signals 
collide with each other and the transmission fails. The devices attempt to re-transmit 
at a (usually) random interval. As more devices are added to a network segment, 
collisions increase and therefore performance is degraded. 
Accept other relevant responses 

 
 
(b) State one way in which data collisions can be reduced in an Ethernet network. (1 mark) 
 

Description  Marks 
States one way data collisions can be reduced in an Ethernet network 1 

Total 1 
Answers could include: 
 
Break the network into smaller segments with a switch. 
Accept other relevant responses 

 
 
(c) Describe the concept of bandwidth and its effect on performance. (2 marks) 
 

Description  Marks 
Describes the effect of bandwidth on performance 2 
States a superficial comment about bandwidth 1 

Total 2 
Answers could include: 
 
The bandwidth of a communications channel is the amount of data that can be 
transmitted across the channel in a given period (often stated in bits per second). The 
greater the bandwidth, the better the performance. 
Also accept: bandwidth is a measure of the width of a frequency band. 
Accept other relevant responses 

 
 
(d) If a communications channel has a bandwidth of 10 Mbps, how long will it take to 

transmit a 25-megabyte file (assuming 8 bits to a byte)? (1 mark) 
 

Description  Marks 
20 seconds 1 

Total 1 
25 x 10^6 x 8 / 10 x 10^6 
(25x8) / 10 
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Question 20   (3 marks) 
 
Using an example, explain the ethical implications of the use of data mining. 
 

Description  Marks 
Explains the ethical implications of the use of data mining with an example 3 
Describes some relevant aspects of the ethical implications of the use of data 
mining 2 

States a superficial comment about the ethics of data mining 1 
Total 3 

Answers could include: 
 
The ethical implications revolve around informed consent. Users may have given consent for 
a specific use of their data, however data mining by its nature is effectively re-purposing the 
data, which may not be ethical. The use of personally-identifiable information (PII) is an 
example. You may provide this information to one body for a specific, agreed purpose, but 
that does not (ethically) give that body the right to re-use your PII for other purposes or to sell 
your PII to another party. 
Accept other relevant answers. 

 
 
Question 21 (3 marks) 
 
Explain the difference between source code, byte code and executable code. 
 

Description  Marks 
Explains the difference between source code, byte code and executable code. 3 
Describes some relevant facts about at least two of source code, byte code or 
executable code 2 

States a superficial comment about source code, byte code or executable code 1 
Total 3 

Answers could include: 
 
Source code is directly human-readable, byte code and executable code less so. Source 
code needs to be compiled to byte code or executable code before it can run on a machine. 
Source code is more portable than byte code, while byte code is more portable than 
executable code. Executable code runs faster than byte code. 
Accept other relevant answers. 
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Section Two: Extended answer  60% (109 Marks) 
 
Question 22   (35 marks) 
 
(a) In developing the system solution for Carpark Services, describe the following stages of 

the systems development life cycle (SDLC) and provide an example of an activity in 
each stage as it relates to the project. (6 marks) 

 
Description  Marks 

Three stages (2 x marks each)  
Describes the stage of the systems development life cycle (SDLC) and 
provide an example of each activity that is related to the project. 2 

States a general comment about the stage of the systems development 
life cycle (SDLC) and provides an example of each activity that is related 
to the project. 

1 

Subtotal 2 
Total 6 

Answers could include:  
 
Preliminary analysis: the first stage of the SDLC initial analysis and findings of the 
system; where the problem is identified 
 
Example: the problem definition is the inefficiencies of having to employ a number of 
parking inspectors to check time cars have parked.  
 
Design: the third stage of the SDLC, is where the system is transformed based on the 
user requirements and the detailed analysis of a new system,  
 
Example: Data flow diagrams (DFDs) and Data Dictionaries are examples of the tools 
we could use to describe the system design. 
 
Implementation: the fourth stage of the SDLC where the the system design is 
converted into a functioning system and introduced into everyday use. Change over 
methods including direct cut, phased, pilot and parallel. 
 
Example: The old system was a manual one. With this project, an example of an 
implementation artefact would be the code that recognises the licence plates. 
Accept other relevant responses 

 
 
(b) Complete the level 0 Data Flow Diagram (DFD) for Carpark Services. (29 marks) 
 

Description  Marks 
Draws a Level 0 data flow diagram that features: 
Entities   
 MANAGER 
 BANK 1–2 

Subtotal 2 
Data stores (named appropriately) 
Vehicle data store  

 Maximum vehicle database  
 Cost Codes database 1–2 

Subtotal 2 
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Question 22 (continued) 
 

Processes (must include number and verb) 
1.0 Record vehicle details already present, 2.0 Display message ‘input 
licence no’, 3.0 Allow entry details 

 

 4.0 Update maximum vehicle database 
 5.0 Display if carpark full 
 6.0 Verify details 
 7.0 Display amount owing 
 8.0 Update exit details 
 9.0 Update maximum vehicle details 
 10.0 Collate report 

1–7 

Subtotal 7 
1.0 Record vehicle details 
Appropriate data flow/s in: licence details  
Appropriate data flow/s out: time, date, recorded licence details  
Appropriate data flow/s out: time, date, recorded licence details  

 

2.0 Display message ‘input licence no’ 
Appropriate data flow/s in: unrecorded licence details, licence details 1 
Appropriate data flow/s out: input licence message details, inputted 
licence details  1 

3.0 Allow entry details 
Appropriate data flow/s in: vehicle licence details  1 
Appropriate data flow/s out: entry details 1 
4.0 Update maximum vehicle database 
Appropriate data flow/s in: entry details, exit details 1 
Appropriate data flow/s out: vehicle entry details 1 
5.0 Display if carpark full  
Appropriate data flow/s in: updated details 1 
Appropriate data flow/s out: full or available parking details 1 
6.0 Verify details  
Appropriate data flow/s in: licence details, vehicle details 1 
Appropriate data flow/s out: verified details 1 
7.0 Display amount owing  
Appropriate data flow/s in: verified details, cost code details, 1 
Appropriate data flow/s out: Amount owing details 1 
8.0 Update exit details  
Appropriate data flow/s in: payment details, vehicle details, confirmed card 
details 1 

Appropriate data flow/s out: credit card details, updated exit details, exit 
details 1 

9.0 Update maximum vehicle details  
Appropriate data flow/s in: updated exit details 1 
Appropriate data flow/s out: updated vehicle exit details 1 
10.0 Collate report  
Appropriate data flow/s in: updated vehicle exit details 1 
Appropriate data flow/s out: report details  1 

Subtotal 18 
Total 29 

Note to markers: Can use fewer or more processes, as long as logic is clear and 
works. The Data Flow Diagram is just one example of a DFD that could be drawn for 
Carpark Services. Accept other relevant DFDs.  
Accept other relevant responses 
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Question 23  (20 marks) 
 
(a) Using Chen’s notation, draw an Entity Relationship (ER) diagram that includes the 

following:  
 names of all primary keys 
 names of all foreign keys 
 relationships  
 cardinality.  

 
 You need to resolve all many-to-many relationships.  (13 marks) 
 

Description Marks 
Draws a relevant ER diagram for the given context that includes:  
Chen notation  
Uses Chen’s notation appropriately 1 

Subtotal 1 
Entities, relationships and cardinalities   
Identifies all three entities, two relationships and two cardinalities correctly 7 
Identifies any six (combination of entities, relationships and cardinalities) 
correctly 6 

Identifies any five (combination of entities, relationships and cardinalities) 
correctly 5 

Identifies any four (combination of entities, relationships and cardinalities) 
correctly 4 

Identifies any three (combination of entities, relationships and cardinalities) 
correctly 3 

Identifies any two (combination of entities, relationships and cardinalities) 
correctly 2 

Identifies one entity, relationship or cardinality correctly 1 
Subtotal 7 

Primary keys (appropriate to entities)   
One mark for each primary key identified correctly. Maximum three marks. 
Note: allow for the inclusion of composite key(s) for an associative entity.  1–3 

Subtotal 3 
Foreign keys (appropriate to entities)   
Each foreign key (or composite keys) identified correctly. Maximum two 
marks.  2 

Subtotal 2 
Total 13 
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Question 23 (continued) 
 

Note: Consider the candidate’s interpretation of the given context and the ER diagram 
they have drawn. Possible solution below.  
 

 
 
Accept other relevant responses that fit the ER logic.  

 
 
(b) Refer to your ER solution in part (a) and write a query using Structured Query Language 

(SQL) that will display the Rego_ID, entry and exit time of cars that were parked for 
three hours or more, and have been charged more than $10 for parking.   

 
 Rego_ID 
 Entry_time 
 Exit_time 
 Actual_Cost  (4 marks) 

 
Description  Marks 

SELECT, FROM, WHERE used correctly 1 
Correct tables referenced 1 
Correct fields referenced  1 
Conditions met 1 

Total 4 
SELECT Rego_ID, Entry_time, Exit_time, Actual_Cost 
FROM Cost 
WHERE Exit_time – Entry_time >= 180 
          AND Actual_Cost > 10 
 
Accept other relevant responses, specific to particular database implementations.  

 
 
  



MARKING KEY 21 COMPUTER SCIENCE 
 

 

(c) Using the above as an example, explain the difference between 2NF and 3NF. (3 marks) 
 

Description  Marks 
Explains 2NF and 3NF with an example 3 
Gives some features of 2NF and 3NF 2 
Superficial or general comments regarding 2NF and 3NF used 1 

Total 3 
Possible response below.  
 
2NF is usually used in tables with a multiple-field primary key. It is also where each 
non-key field relates to the entire primary key. Second normal form also occurs when 
any field that doesn’t relate to the primary key is in a separate table.  
 
A relation is in 3NF is it contains no repeating groups, no partial functional 
dependencies, and no transitive functional dependencies. It is usually used in tables 
with a single-field primary key. In the carpark data, the Rego_ID is the primary key for 
the CAR table, as each car has its own unique license registration number. Third 
normal form records do not depend on anything other than a table's primary key. It is 
where each non-key field is a fact about the key. Values in a row that are not part of 
that row's key do not belong in the table, and in 3NF they are not there. Third normal 
form is the final form of normalisation and is the goal for any normalisation that takes 
place.  
Accept other relevant responses.  
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Question 24  (23 marks) 
 
(a) Using the pseudocode on page 22, complete the trace table below to calculate the 

check digit for the RN ‘123’. (8 marks) 
 

Description Marks 
Completes the trace table correctly.  
  
One mark for each correct line 1–8 

Total 8 
 

Line# Hundreds Tens Ones Sum CheckDigit 
1 0     
2  0    
3   0   
4 1     
5  6    
6   21   
7    28  
8     8 

 
 
(b) When a ticket is issued, it is time-stamped with a marker that is the time in minutes 

since the system was started. Write a function to calculate the time (in minutes) spent by 
a customer in the car park. Use the ticket issue time as a parameter. Assume that there 
is a library function you can use, called NOW(), that returns the current time in minutes 
since the system was started. (6 marks) 

 
Description Marks 

Writes a function in pseudocode that features:  
Function keyword and name 1 
use of the entry time as a parameter 1 
correct computation of time 1 
correct use of library function 1 
assignment of final value to function 1 
closure of function. 1 

Total 6 
Sample solution 
 
FUNCTION CalcTime (entry) 
current  0 
diff  0 
current  NOW() 
diff  current - entry 
CalcTime  diff 
End FUNCTION 

 
 
  



MARKING KEY 23 COMPUTER SCIENCE 
 

 

(c) Using the information below, write a function to calculate the cost of a ticket, given the 
time spent in the car park. You may wish to use the function you defined in part (b) on 
page 23 to help you.  
 The first hour is free. 
 The second hour is a single charge of $5. 
 Between 3–24 hours (inclusive) the cost is $3 per hour (including the first two 

hours). After 24 hours, there is a single charge of $100. 
 
 Assume that there is a library function you can use, called INT(), that returns the integer 

part of a real (floating point) number. For example, INT(0.5) returns 0 (zero), INT(1.0) 
returns 1 and INT(2.9) returns 2. Remember that there are 60 minutes in an hour. 
 (9 marks) 

 
Description  Marks 

Writes a function in pseudocode that features:  
Function keyword and name 1 
use of the ticket time as a parameter 1 
correct use of function defined in part (b) or another suitable function 
name if (b) not attempted or code that computes the equivalent value 1 
correct computation of cost 1–4 
assignment of final value to function 1 
closure of function. 1 

Total 9 
Sample solution 
 
FUNCTION CalcCost (ticket_time) 
cost  0 
spent  CalcTime(ticket_time) 
CASE spent OF 
     <= 60     : cost  0 
     <= 120   : cost  5 
     <= 1440 : cost  INT(spent/60) * 3 
     >  1440  : cost  100 
END CASE 
CalcCost  cost 
End FUNCTION 
Note to markers: Accept other selection structures in place of CASE. 
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Question 25   (31 marks) 
 
(a) Draw the network diagram for the Carpark Services system which incorporates a 

payment machine. Include the following network devices and components: Router, 
Switch, Firewall, Modem, Server, Wireless Access Point. (13 marks) 

 

 
 

Description Marks 
Provides a viable solution with sequencing of devices for the Carpark 
Services connection 
Appropriate order of components 
For example: Wireless Access Point to switch to barrier gate, server to 
switch, Wireless Access Point to Switch, Payment Machine to switch, 
switch to router, router to modem, modem to firewall, modem to cloud to 
bank 

1–9 

Separation of entry and exit or micro controller 1 
Appropriate use of CISCO conventions for up to three devices 3 

Total 13 
Accept any other reasonable answers. 
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(b) Describe two methods that can be used to ensure the security of the Carpark Services 
network. (4 marks) 

 
Description  Marks 

Two methods (x 2 marks each)  
Describes a method that can be used to ensure the security of the 
Carpark Services network      2 

Provides some relevant facts about a method that could be used to 
enhance the security of the Carpark Services network 1 

Subtotal 2 
Total 4 

Answers could include: 
 
Encryption could be used at the source and destination nodes on a network or could be 
used during transport. The source/destination scenario assumes that the parties have 
a shared secret key or a public/private key pair each. The ‘during transport’ scenario 
means that end-user applications do not have to be altered as the encryption occurs at 
the lower layers. 
 
A firewall is a network security system that monitors and controls incoming and 
outgoing network traffic, based on predetermined security rules. A firewall typically 
establishes a barrier between a trusted internal network and an untrusted 
external network, such as the Internet. 
 
Authentication provides access control for network systems by checking to see if a 
device’s credential match a stored credential thereby ensuring that only authorised 
devices are recognised on the network. 
Accept other relevant answers. 
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Question 25 (continued) 
 
(c) For Carpark Services to be able to store its information in the cloud, it requires the use 

of the Department of Defence (DoD) transmission control protocol/internet protocol 
(TCP/IP) model. Identify and describe the four layers of DoD (TCP/IP), using examples 
from Carpark Services.  (12 marks) 

 
Description  Marks 

Four layers (x 3 marks each)  
Identifies the layer and describes what happens in the layer of TCP/IP in 
regards to this system 3 

Identifies the layer and provides some relevant facts about what happens 
in the layer of TCP/IP in regards to this system 2 

Identifies the layer or makes superficial comments about what happens in 
each layer of TCP/IP. 1 

Subtotal 3 
Total 12 

Answers could include: 
 
The application layer is the group of applications that require network communication. 
This includes interaction with the application, data translation and encoding, dialogue 
control and communication coordination between systems. For example, when a 
customer inputs payment information. 
 
The transport layer provides a reliable data connection between two devices. It 
divides the data into packets, acknowledges the packets that it has received from the 
other device, and makes sure that the other device acknowledges the packets it 
receives. For example, ensuring quality of service when connecting to the bank. 
 
The internet layer (also called the network layer) controls the movement of packets 
around the network. For example connection between router and the bank’s network. 
 
The network layer (also called the data link layer or physical layer) handles the 
physical parts of sending and receiving data using an Ethernet cable, wireless 
network, network interface card, device driver in the computer, and so on. For 
example, connection between a Wireless Access Point and switch. 
Accept other relevant answers. 
Note: There are different names for the same layers. 

 
 
(d) Describe how checksums can be used to assure the integrity of the Carpark Services 

wireless network traffic. (2 marks) 
 

Description  Marks 
Describes how checksums can be used to assure the integrity of the 
Carpark Services wireless network traffic    2 

Makes superficial comments about checksums 1 
Total 2 

Answers could include: 
 
A checksum is the result of a hash (or other function) computed on a data packet. The 
checksum is usually sent with the data packet. The checksum of the data packet can 
be re-computed at the destination and cross-checked. If a data error occurs in 
transmission, the corrupted packet can be re-requested and re-transmitted. 
Accept other relevant answers. 

 



 

 

This document – apart from any third party copyright material contained in it – may be freely copied, or communicated on an 
intranet, for non-commercial purposes in educational institutions, provided that it is not changed and that the School Curriculum 
and Standards Authority is acknowledged as the copyright owner, and that the Authority’s moral rights are not infringed. 
 
Copying or communication for any other purpose can be done only within the terms of the Copyright Act 1968 or with prior written 
permission of the School Curriculum and Standards Authority. Copying or communication of any third party copyright material can 
be done only within the terms of the Copyright Act 1968 or with permission of the copyright owners. 
 
Any content in this document that has been derived from the Australian Curriculum may be used under the terms of the Creative 
Commons Attribution 4.0 International (CC BY) licence. 
 
An Acknowledgements variation document is available on the Authority website. 

Published by the School Curriculum and Standards Authority of Western Australia 
303 Sevenoaks Street 

CANNINGTON  WA  6107 

ACKNOWLEDGEMENTS 
 
Question 9 Answer adapted from: Vassallo, T. (2017). A checklist for key issues in 

software development agreements. Retrieved August, 2020, from 
https://www.mdplaw.com.au/insights-publications/software-development-
agreement 

 
Question 25(b) Paragraph 2 from: Firewalling (computing). (2020). In Wikipedia. 

Retrieved August, 2020, from https://en.wikipedia.org/wiki/Firewall 
_(computing) 
Used under Creative Commons attribution-ShareAlike licence. 

 
Question 25(c) Answer from: Fisher, S. (2019). What is TCP/IP and how does it work? 

Retrieved August, 2020, from https://www.avast.com/c-what-is-tcp-ip 
 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


