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PRACTICE ASSESSMENT 1
Specialist Mathematics: Problem solving and modelling task

Unit 3: Mathematical induction, and further vectors, matrices and complex numbers

Conditions

Duration Mode Individual/group

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

Individual

Resources available

The use of technology is required, for example:
• calculator
• spreadsheets
• internet
• other mathematical software.

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

* Queensland Curriculum & Assessment Authority, Specialist Mathematics General 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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Context
In competitions consisting of a number of rounds, there needs to be a method to determine the rank order of the teams
(or individual competitors) at the end of the competition. The rules of the competition will normally specify how to
determine the rank order.
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Task
Your task is to decide if the use of dominance matrices would be a fairer method to rank order teams than the one
currently used. Choose a context ( particular sporting competition or other form of competition) as the basis of your
investigation. Check with your teacher that your context is suitable.

To complete this task, you must:
• present your findings as an investigative report based on the approach to problem-solving and mathematical
modelling outlined in the Specialist Mathematics syllabus and on the flow chart on the following page of this
instrument

• 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

Pdf_Folio:2

“Practice_Assessment_01_print” — 2019/3/20 — 4:04 — page 2 — #2

312 Maths Quest 12 Specialist Mathematics Units 3 & 4 for Queensland

• develop a unique response
• use both analytic procedures and technology.
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Approach to problem-solving and modelling

Formulate

Design a plan to investigate whether dominance matrices would be a fairer method to determine the rank order than
the current one. Translate the problem into a mathematically purposeful representation by first determining the
applicable mathematical and/or statistical principles, concepts, techniques and technology that are required to make
progress with the problem. Identify and document appropriate assumptions, variables and observations, based on the
logic of a proposed solution and model.

Solve

Select and apply mathematical and statistical procedures, concepts and techniques previously learnt to determine if
the current system or dominance matrices is a fairer system of determining a rank order. Synthesise and refine your
model and generate and test hypotheses with secondary data and information. This process may require returning to
the initial observations and assumptions and reconsidering and modifying them to ensure the problem has been solved
or can actually be solved. The use of technology must be demonstrated in the process of solving the problem.

Evaluate and verify

Once a possible solution has been achieved, consider the reasonableness of the solution and the utility of the model in
terms of the problem. Evaluate your results and make a judgment about the solution to the problem in relation to
whether the current system or dominance matrices is the fairer system.

This will involve exploring the strengths and limitations of the solution and/or model. Where necessary, this will
require going back through the process to further refine your model to provide a valid solution.

Communicate

Clearly and fully communicate your development of solutions and models to determine whether the current system or
dominance matrices is fairer.

Communicate your findings systematically and concisely using mathematical, statistical and everyday language,
including through a suitable introduction, body and conclusion.

Draw conclusions by discussing the key results and the strengths and limitations of the solution and/or model. Offer
further explanation, justification, and/or recommendations, framed in the context of the initial problem.
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Is it solved?

Is the solution verified?
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