Stage 2 Specialist Mathematics
Assessment Type 2: Folio
Topic: Trigonometric Preliminaries

Trigonometry and the Design of Glasses
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Purpose
To demonstrate your ability to:
· accurately apply mathematical concepts and relationships to explore a mathematical model
· communicate your results and solutions in report format.
A completed investigation should include:
· an introduction that outlines the problem to be explored, including its 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 where appropriate
· a statement of the results and conclusions in the context of the original problem

· appendices and a bibliography as appropriate.

Performance Standards for Specialist Mathematics

	
	Mathematical Knowledge and Skills and Their Application
	Mathematical Modeling 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 and theoretical contexts, especially proof.
	Development and effective application of mathematical models.

Complete, concise, and accurate solutions to mathematical problems set in applied and theoretical 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.

Development and testing of valid conjectures, with proof.


	Highly effective communication of mathematical ideas and reasoning to develop logical arguments, especially proof in applied and theoretical contexts.

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 and theoretical contexts, including proof.
	Attempted development and appropriate application of mathematical models.

Mostly accurate and complete solutions to mathematical problems set in applied and theoretical 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.

Development and testing of reasonable conjectures, with substantial attempt at proof.


	Effective communication of mathematical ideas and reasoning to develop mostly logical arguments, including proof in applied and theoretical contexts.

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 and theoretical contexts, including some attempts at proof.
	Appropriate application of mathematical models.

Some accurate and generally complete solutions to mathematical problems set in applied and theoretical 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.

Development and testing of reasonable conjectures, with some attempt at proof.


	Appropriate communication of mathematical ideas and reasoning to develop some logical arguments, including some attempt at proof in applied and/or theoretical contexts.

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 or theoretical contexts.
	Application of a mathematical model, with partial effectiveness.

Partly accurate and generally incomplete solutions to mathematical problems set in applied or theoretical 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.

Attempted development or testing of a reasonable conjecture.


	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 or theoretical contexts, with limited effectiveness.
	Attempted application of a basic mathematical model.

Limited accuracy in solutions to one or more mathematical problems set in applied or theoretical 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.

Limited attempt to develop or test a conjecture.


	Attempted communication of emerging mathematical ideas and reasoning.

Limited attempt to use appropriate notation, representations, or terminology, and with limited accuracy.


Introduction
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[image: image11.wmf]Mathematics can be used to model the shapes of objects. In this investigation the transverse cross sections of the bowl of a wine glass and a champagne flute are modelled. The cross section of the bowl of the champagne flute is modelled such that the area of cross section is approximately the same as that of the bowl of the wine glass.


Transverse cross sections


Wine glass
Champagne flute

Mathematical Investigation, Analysis and Discussion

Task 1

The wine glass bowl may be modelled by the following 
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· Find a and b given that the points  
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 are on the curve and substitute them into the model function.

· Show that the function above is symmetric about
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· Draw a large sketch of the cross section of the bowl. Find the points where: 

· 
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  and label them A and B

· 
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, and label them C and D

· 
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 and label it F.

Task 2

Find the approximate area of the cross section of the bowl by considering the trapezium ABCD and the triangle CDF.
Task 3
Now model a champagne flute which is taller and thinner than a wine glass. The cross sectional area of the bowl of the flute is to be approximately the same as the wine glass bowl’s cross sectional area.
Accurately define the function for the flute and sketch your final model.

Task 4

Discuss in detail, given the cross sectional areas may be similar, whether the volume of liquid in each glass will be the same.
Conclusion

Summarise your findings including discussion of any limitations of the results and assumptions made.
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