STAGE 2 MATHEMATICAL APPLICATIONS
FOLIO TASK
Interest Minimisation on a Loan
Topic:

Investments and Loans
Subtopics:
2.2 – Loans and Debt
A completed investigation should include:
· an introduction that outlines the problem to be explored, including it significance, its features, and the context
· the method required to find a solution, in terms of the mathematical model or strategy to be used
· the appropriate application of the mathematical model or strategy, including
· the generation or collection of relevant data and/or information, with details of the process of collection
· mathematical calculations and results, and appropriate representations
· the analysis and interpretation of results
· reference to the limitations of the original problem
· a statement of the results and conclusions in the context of the original problem
· appendices and a bibliography, as appropriate.
	Learning Requirements
	Assessment Design Criteria
	Capabilities

	1. Understand fundamental mathematical concepts and relationships.
2. Identify, collect, and organise mathematical information relevant to investigating and finding solutions to questions/problems taken from social, scientific, economic, or historical contexts.
3. Recognise and apply the mathematical techniques needed when analysing and finding a solution to a question/problem in context.
4. Make informed use of electronic technology to provide numerical results and graphical representations.
5. Interpret results, draw conclusions, and reflect on the reasonableness of these in the context of the question/problem.
6. Communicate mathematical ideas and reasoning using appropriate language and representations.
7. Work both independently and cooperatively in planning, organising, and carrying out mathematical activities.
	Mathematical Knowledge and Skills and Their Application
The specific features are as follows:
· MKSA1 Knowledge of content and understanding of mathematical concepts and relationships.
· MKSA2 Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find solutions to routine and complex questions.
· MKSA3 Application of knowledge and skills to answer questions in applied contexts.
Mathematical Modelling and Problem-solving
The specific features are as follows:
· MMP1 Application of mathematical models.
· MMP2 Development of mathematical results for problems set in applied contexts.
· MMP3 Interpretation of the mathematical results in the context of the problem.
· MMP4 Understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.
Communication of Mathematical Information
The specific features are as follows:
· CMI1 Communication of mathematical ideas and reasoning to develop logical arguments.
· CMI2 Use of appropriate mathematical notation, representations, and terminology.
	Communication
Citizenship
Personal Development
Work
Learning




PERFORMANCE STANDARDS FOR STAGE 2 MATHEMATICAL APPLICATIONS
	
	Mathematical Knowledge and Skills and Their Application
	Mathematical Modelling and Problem-solving
	Communication of Mathematical Information

	A
	Comprehensive knowledge of content and understanding of concepts and relationships.
Appropriate selection and use of mathematical algorithms and techniques (implemented electronically where appropriate) to find efficient solutions to complex questions.
Highly effective and accurate application of knowledge and skills to answer questions set in applied contexts.
	Development and effective application of mathematical models.
Complete, concise, and accurate solutions to mathematical problems set in applied contexts.
Concise interpretation of the mathematical results in the context of the problem.
In-depth understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.

	Highly effective communication of mathematical ideas and reasoning to develop logical arguments.
Proficient and accurate use of appropriate notation, representations, and terminology.

	B
	Some depth of knowledge of content and understanding of concepts and relationships.
Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find some correct solutions to complex questions.
Accurate application of knowledge and skills to answer questions set in applied contexts.
	Attempted development and appropriate application of mathematical models. 
Mostly accurate and complete solutions to mathematical problems set in applied contexts.
Complete interpretation of the mathematical results in the context of the problem.
Some depth of understanding of the reasonableness and possible limitations of the interpreted results, and recognition of assumptions made.
.
	Effective communication of mathematical ideas and reasoning to develop mostly logical arguments. 
Mostly accurate use of appropriate notation, representations, and terminology.

	C
	Generally competent knowledge of content and understanding of concepts and relationships.
Use of mathematical algorithms and techniques (implemented electronically where appropriate) to find mostly correct solutions to routine questions.
Generally accurate application of knowledge and skills to answer questions set in applied contexts.
	Appropriate application of mathematical models.
Some accurate and generally complete solutions to mathematical problems set in applied contexts.
Generally appropriate interpretation of the mathematical results in the context of the problem.
Some understanding of the reasonableness and possible limitations of the interpreted results, and some recognition of assumptions made. 

	Appropriate communication of mathematical ideas and reasoning to develop some logical arguments. 
Use of generally appropriate notation, representations, and terminology, with some inaccuracies.

	D
	Basic knowledge of content and some understanding of concepts and relationships.
Some use of mathematical algorithms and techniques (implemented electronically where appropriate) to find some correct solutions to routine questions.
Sometimes accurate application of knowledge and skills to answer questions set in applied contexts. 
	Application of a mathematical model, with partial effectiveness.
Partly accurate and generally incomplete solutions to mathematical problems set in applied contexts.
Attempted interpretation of the mathematical results in the context of the problem.
Some awareness of the reasonableness and possible limitations of the interpreted results.

	Some appropriate communication of mathematical ideas and reasoning.
Some attempt to use appropriate notation, representations, and terminology, with occasional accuracy.

	E
	Limited knowledge of content.
Attempted use of mathematical algorithms and techniques (implemented electronically where appropriate) to find limited correct solutions to routine questions.
Attempted application of knowledge and skills to answer questions set in applied contexts, with limited effectiveness.
	Attempted application of a basic mathematical model.
Limited accuracy in solutions to one or more mathematical problems set in applied contexts.
Limited attempt at interpretation of the mathematical results in the context of the problem.
Limited awareness of the reasonableness and possible limitations of the results.

	Attempted communication of emerging mathematical ideas and reasoning.
Limited attempt to use appropriate notation, representations, or terminology, and with limited accuracy.


STAGE 2 MATHEMATICAL APPLICATIONS
FOLIO TASK
Interest Minimisation on a Loan
Introduction
Josh and Emma have just taken out a loan to purchase their new home.  They have borrowed $XXXX (discuss this amount with your teacher), at a current variable rate.  The finance officer suggested they agree to pay the loan back over 25 years as the required repayments will be a comfortable commitment for them.  Josh and Emma agreed with this suggestion, but are keen to investigate ways of reducing the term and therefore the interest paid on this loan.
Mathematical Investigations
Your task is to demonstrate the effectiveness of a variety of strategies aimed at reducing the term of the loan and hence the interest paid.  You may wish to consider the effect of:
· increasing the size of the regular payment
· any lump sum payments and the timing of these
· changing the timing of the regular payments
· any other strategies.
Analysis/Discussion
Use your mathematical results to critically analyse the outcome of each of the individual scenarios that you have investigated.  Your discussion should include reference to the reasonableness of the outcome for each scenario and any assumptions made or limitations of the model in this investigation that could influence your results.
Conclusion
Draw on the analysis of your mathematical results to determine the most appropriate strategy for Josh and Emma to minimise the interest paid on their loan.
Page 1 of 3
Stage 2 Mathematical Applications Investment and Loans task 

Ref: A185577 (revised January 2013)

© SACE Board of South Australia 2010

