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PRACTICE ASSESSMENT 3
Essential Mathematics: Problem-solving and modelling task

Unit
Unit 4: Graphs, chance and loans

Topic

Context
Statistical data can be communicated in the form of written prose, tables and graphs. It is difficult to compare and see
trends in written prose. To gain a full understanding of trends and comparisons of data presented in table form, we
often need to perform additional calculations. The visual impact of graphs is immediate; however, often the impression
we receive is a misleading one if we fail to look carefully at the graph. Graphs can be manipulated to produce the
desired effect. Consider the two graphs below.
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Duration Mode Individual/group

4 weeks Written report, up to pages excluding appendix Individual

Resources permitted

The use of technology is required, for example:
• non-CAS graphics calculator
• spreadsheet software
• other mathematical software.

.Criterion Grade

Formulate

Solve

Evaluate and verify

Communicate

Milestones

Week 1

Week 2

Week 3

Week 4 (assessment submission)

10

*Assessment objectives 1, 2, 5

*Assessment objectives 1, 6

*Assessment objectives 4, 5

*Assessment objective 3

Topic 1: Bivariate graphs

* Queensland Curriculum & Assessment Authority, Essential Mathematics Applied Senior Syllabus 2019 v1.1, Brisbane, 2018.
For the most up to date assessment information, please see www.qcaa.qld.edu.au/senior.- -
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These graphs both display the same data (the value of shares over the same period of time), yet they look quite
different. If the objective of the graph is to create the impression that the value of the shares has dropped quite
dramatically, the first graph would serve the purpose. On the other hand, if we are to be convinced that the shares have
not changed very much in value, the second graph reflects this point of view.

Task
The following table shows the times for the men’s and women’s 100-m sprints in the Summer Olympic Games. A sports
journalist wants to convince readers that, since 1928, the women have been more successful in reducing their time
than the men.

Year 100m men Men’s time (seconds) 100m women Wemen’s time (seconds)

1928 Percy Williams, CAN 10.80 Betty Robinson, USA 12.20

1932 Eddie Tolan, USA 10.30 Stella Walsh, POL 11.90

1936 Jesse Owens, USA 10.30 Helen Stephens, USA 11.50

1948 Harrison Dillard, USA 10.30 Fanny Blankers-Koen, HOL 11.90

1952 Lindy Remigino, USA 10.40 Marjorie Jackson, AUS 11.50

1956 Bobby Morrow, USA 10.50 Betty Cuthbert, AUS 11.50

1960 Armin Hary, GER 10.20 Wilma Rudolph, USA 11.00

1964 Bob Haryes, USA 10.00 Wyomia Tyus, USA 11.40

1968 Jim Hines, USA 9.95 Wyomia Tyus, USA 11.08

1972 Valery Borzov, URS 10.14 Renate Stecher, GDR 11.07

1976 Hasely Crawford, TRI 10.06 Annegret Richter, FRG 11.08

1980 Allan Wells, GBR 10.25 Lyudmila Kondratyeva, URS 11.06

1984 Carl Lewis, USA 9. 99 Evelyn Ashford, USA 10.97

1988 Carl Lewis, USA 9.92 Florence Griffith Joyner, USA 10.54

1992 Linford Christie, GBR 9.96 Gail Devers, USA 10.82

1966 Donovan Bailey, CAN 9.84 Gail Devers, USA 10.94

2000 Maurice Greene, USA 9.87 Marion Jones, USA 10.75

2004 Justin Gatlin, USA 9.85 Yuliya Nesterenko, BLR 10.93

2008 Usain Bolt, JAM 9.69 Shelley-Ann Fraser, JAM 10.78

Note: The Summer Olympic Games were not held in 1940 and 1944.
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• On a separate sheet of graph paper, draw two graphs to support the sports journalist’s view.
• Describe the features on your graphs that helped you present the journalist’s view effectively.
• Imagine you are a sports journalist and you are about to publish the graphs in a paper. Write a short article that
would accompany the graphs.

Using the standard graphs, complete the following:
• Find the equations of the lines of best fit for the women and the men.
• If you were looking for being more successful in reducing the time over the 80-year period what would you look for
in the equations?

• Use your equations to predict the times expected for both men and women at the 2016 Olympic Games and
compare to the real values.

• Use your equations to predict the times expected in 2036. What type of predicting is this? Explain if it is a reliable
prediction.

• Use your equations to predict the times that might have been run in 1940 if the Olympic Games were run. What
type of predicting is this?

• Give a general summary of the limitations to the linear model and its ability to predict into the future.

To complete this task, you must:
• Use the problem-solving and mathematical modelling approach 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 response that highlights the real-life application of mathematics.
• Respond using a written report format that can be read and interpreted independently of the instrument task sheet.
• Develop a unique response.
• Use both analytic procedures and technology.

Approach to problem-solving and modelling

Formulate

In this task you will investigate Olympic Games 100-m sprint times.
Graph the data using a standard graph and then graph the data so that it favours the view that women have made

better inroads in improving their times over this period. Remember to state the necessary assumptions, variables and
observations. You must also explain how you will make use of technology.

Solve

Construct the graphs and investigate their differences and why they differ. Review and make any refinements to the
graphs. Link the analysis back to the context of the question. You will make further refinements and comparisons as
necessary.
You must use technology efficiently and show detailed calculations demonstrating the procedures used.

Evaluate and verify

Evaluate the reasonableness of your original solution.
Based on your graphs and predictions, consider whether there could be a more accurate method.
Justify and explain all procedures you have used and decisions you have made. Considering the original task, how

valid is your solution?
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• Draw a standard graph of the two sets of data and comment on the differences noticed.
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Is it solved?
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Communicate

Once you have completed all necessary work, you should consider how you have communicated all aspects of your
report. Communicate using appropriate language that refers to the calculations, tables and graphs 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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?Is the solution verified
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