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PRACTICE ASSESSMENT 1

General Mathematics: Problem solving and modelling task

Unit
Unit 3: Bivariate data, sequences and change, and Earth geometry

Topic
Topic 1: Bivariate data analysis
Topic 2: Time series analysis

Conditions

Duration Mode Individual/group

4 weeks Written report, up to 10 pages (maximum 2000 words)
excluding appendix

Individual

Resources permitted

The use of technology is required, for example:
• computer
• internet
• spreadsheet program
• calculator
• other software/technology.

Milestones

Week 4

Week 5

Week 6

Week 7 (assessment submission)

Criterion Marks allocated Result

Formulate
*Assessment objectives 1, 2, 5

4

Solve
*Assessment objectives 1, 6

7

Evaluate and verify
*Assessment objectives 4, 5

5

Communicate
*Assessment objective 3

4

Total 20

Scaffolding Please refer to the flow chart on page 14 of the General
Mathematics Senior Syllabus 2019 v1.2, Brisbane, 2019,
describing an appropriate approach to problem solving and
modelling.

* Queensland Curriculum & Assessment Authority, General Mathematics Senior Syllabus 2019 v1.2, Brisbane, 2019.
For the most up to date assessment information, please see www.qcaa.qld.edu.au/senior.
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Context

On Tuesday 7 August 2018, Australia’s population hit 25 000 000
The Australian Bureau of Statistics has a population clock

that estimates Australia’s population according to the following statistics:
• one birth every 1 minute and 40 seconds,
• one death every 3 minutes and 16 seconds,
• one person arriving to live in Australia every 57 seconds,
• one Australian resident leaving Australia to live overseas every
1 minute and 49 seconds, leading to

• an overall total population increase of one person every 1 minute
and 15 seconds.

These assumptions are consistent with figures released in Australian
Demographic Statistics, December Quarter 2017 (cat. no. 3101.0).
Source: http://www.abs.gov.au/ausstats/abs%40.nsf/94713ad445ff1425ca25682000192af2/
1647509ef7e25faaca2568a900154b63?OpenDocument

Social researchers are suggesting that if this trend continues, the population of Australia could double in 50 years.
An increase in population of this size can bring many advantages but also many challenges.

Task

Investigate the trend in population growth in Australia over the last 25–30 years and make future predictions based on
this trend using data from the Australian Bureau of Statistics website. You will use a sample of 10 consecutive years of
data of population growth from the ABS website as your raw data. This sample should be of a different 10 years to that
of your fellow students.
(Table 1 which can be found at the following website has all the data required:

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3101.0Jun%202018?OpenDocument)

Produce a report based on the results of your mathematical research
You must use:
• the approach to problem solving and mathematical modelling provided
• different data and assumptions compared to other students in your class and school.
You will have four weeks to complete the assessment, including three hours of class time.
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To complete this task, you must:
• Use the problem solving and mathematical modelling approach outlined in the General Mathematics syllabus and
in the flow chart on the following pages to develop your response.

• Respond with a range of understanding and skills, such as using mathematical language, appropriate calculations,
tables of data, graphs and diagrams.

• Provide a unique response that highlights the real-life application of mathematics.
• Develop a written report that can be read and interpreted independently of the instrument task sheet.
• Use both analytic procedures and technology.

Approach to problem solving and modelling

Formulate

In this task you will investigate the trend in the population growth of Australia for the last 25–30 years and use this
trend to make predictions regarding Australia’s future population growth for the next 20–30 years. Your report should
consider:

• the overall population growth of the last 25–30 years using the data
• a model for making predictions
• the reliability of the model
• different ways to interpret the data.
Design a detailed plan, identifying the mathematical procedures required to solve this problem. Remember to state

the necessary assumptions, variables and observations. You must also explain how you will make use of technology.

Solve

The spreadsheet from the ABS site has data from 1981 until 2018. You will need to decide what information you need
to save as your raw data and hence copy the necessary data into a new spreadsheet and save it as your raw data.
Consider any necessary assumptions, variables and observations in your calculations. You will make further
refinements as necessary. The report should include:
• appropriate graphs, labelled correctly
• techniques for analysing data that you have studied throughout Unit 3 and discussion about the limitations of
these techniques if necessary

• appendices containing your raw data.
You must use technology efficiently and show detailed calculations demonstrating the procedures used to draw any

conclusions about Australia’s population growth.
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138 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

Evaluate and verify

Evaluate the reasonableness of your original solution.
Based on your predictions, consider the advantages and challenges faced by successive Australian governments.

Look at the strengths and limitations of your research and make any necessary changes, for example, world events
that may impact on the future population. Justify and explain all procedures you have used and decisions you have
made. Considering the original task, how valid is your solution?

Communicate

Once you have completed all necessary calculations, you should consider how you have communicated all aspects of
your report. Communicate using appropriate language that refers to the calculations and tables included in previous
sections. Your response should be coherently and concisely organised.
Ensure you have:
• used mathematical, statistical and everyday language
• considered the strengths and limitations of your solution
• drawn conclusions by discussing your results
• included recommendations.
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