


Stage 1 Mathematics
Folio Task
Measuring What You Cannot See
Topic 8:
Trigonometry
Subtopics:
8.4 Solving Problems involving non-right Triangles

Purpose
To demonstrate your ability to:
· Use a range of mathematical skills from the topic of Trigonometry to investigate a problem set in context

· Apply your knowledge, skills, and problem-solving strategies to develop a model from which you will make predictions
Description of Assessment

In this assessment you will have the opportunity to investigate a problem associated with non-right triangle trigonometry. You are to work in a group to investigate but must produce your own report.
Assessment conditions

You have 3 weeks to complete this assessment. Use of technology is required. A completed investigation should include:

· an introduction that outlines the problem to be explored
· 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 mathematical concepts and relationships, making use of electronic technology where appropriate to aid and enhance understanding

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. interpret results, draw conclusions, and reflect on the reasonableness of these in the context of the question/problem

5. communicate mathematical reasoning and ideas, using appropriate language and representations

6. 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 set in applied and theoretical contexts.

Mathematical Modelling and Problem-solving

The specific features are as follows:

MMP1
Application of mathematical models.

MMP2
Development of solutions to mathematical problems set in applied and theoretical 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 1 Mathematics
	
	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 and theoretical contexts.
	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.
	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 and theoretical contexts.
	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.
	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 and theoretical contexts.
	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.
	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 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.
	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.
	Attempted communication of emerging mathematical ideas and reasoning.

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


Stage 1 Mathematics
Folio Task 1 – Measuring What You Cannot See
1. INTRODUCTION
In this assessment you are to calculate the distance and bearing between two landmarks on the school site. The line of sight view between the landmarks is blocked by one of the school buildings. Using appropriate equipment, relevant measurements of both distance and (true North) bearings will be taken from a reference point from which both landmarks are visible. The landmarks and the reference point form the vertices of a triangle, allowing for use of non-right triangle trigonometric formulae in determining distances and/or angles. The measurements obtained from this triangle will then be compared with benchmark values obtained from a triangle using the same landmarks, but a different reference point.
2.
DEVELOPING A MODEL (METHOD)
The sketch in Figure 1 (not to scale) shows the relevant landmarks you will focus on. Before any calculations are done, you need to do three things:
a) Find a reference point C which is in line of sight with both A and B and is North of the line AB

b) From C measure the distances to both A and B. Record distances on Figure 1
c) From C measure the true bearings of both A and B from C. Mark these on Figure 1 












3.
MATHEMATICAL CALCULATIONS:
Part A
Step 1
Using your true bearing measurements (above), determine the angle ACB
Step 2
Use an appropriate trigonometric formula to calculate the distance AB
Step 3
Use an appropriate trigonometric formula to calculate angle ABC
Step 4
Using any previous information, find the bearing of A from B
MATHEMATICAL CALCULATIONS:
Part B
In this part you are required to calculate a second value for the distance AB using benchmark data obtained using a reference point south of the line AB. A surveyor located such a point (which we refer to as D) along the passageway that goes past the LSC in the main building. This point, like the first reference point C, is in line of sight from both A and B (you should walk along the passageway to see for yourself that there are many places that could have been chosen as D). The following data was obtained by the surveyor:
	Benchmark Data

Distance BD
= 33.2 meters

Angle DBC
= 102 0
True bearing of A from D
= 265 0
True bearing of B from D
= 346 0



Using both the benchmark data as well as any measurements or calculations from either Steps 1 to 4 (above):
SHOW YOUR REASONSINGS AND WORKING STEPS CLEARLY

Step 5
determine the angle BDA

Step 6
determine the angle DBA

Step 7
calculate (a second value for the) distance AB using triangle ABD
Step 8
calculate the absolute error [ = Step 7 value - Step 2 value] and the
relative error [= (absolute error ÷ Step 7 value) x 100 %] between the two determinations of distance AB (steps 2 and 7 above).

4.
ANALYSIS AND INTERPRETATION OF RESULTS

a) Discuss: MEASUREMENTS
· Reliability, suitability, accuracy of the measuring equipment used. Would alternative apparatus have produced better results?
· Measuring techniques used by the class group. How might better data have been obtained? How accurate were the measured distances/angles?
· Suitability of the location of reference point C. Did the location really matter?
b) Discuss: CALCULATIONS
· Reliability of your calculations (distances and angles/bearings). Do the values obtained seem reasonable?
· Meaning of your error calculations. Which of the errors: absolute or relative, give a better understanding of the accuracy of the measurements made?
c) Discuss: CONJECTURES and POSSIBLE EXTENSIONS
· Estimate the location of Point D in the passageway (used to obtain benchmark values). Give reasons
· Describe the range of possible locations of Point D (not only in the corridor, but at any location south of the line AB). Was the benchmark location “as good as any other point”? Explain.

· Discuss the feasibility of determining the distance between a shelter shed on the main oval (such as the one marked “A”) with either of the shelter sheds located in the Japanese courtyard – see Figure 1.
5.
CONCLUSION
Write a brief conclusion that addresses the 2 dot points listed in the “Purpose” [right at the start of the Folio task.]
The information on this page briefly outlines the investigation and situates the student in the context. It also provides language appropriate to the context.





Part 2 provides the opportunity for :


MKSA. - application of knowledge and skills to answer questions in an applied context.
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Provision of clear directions and support in the investigation is recommended to support students to collect appropriate data to carry out the investigation. Students will have to select the appropriate equipment and make the necessary measurements.





Figure 1
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Steps 1-4 of Part 3 provide opportunities for:


MKSA – use of mathematical knowledge and techniques to find solutions to questions.


MMP – development of a mathematical model and solutions to problems in applied context.





Steps 5-7 provide opportunities for:


MKSA – use of mathematical knowledge and techniques to answer questions in a theoretical context.





Part 4 provides opportunities for:


MMP – interpretation of mathematical results and understanding reasonableness and possible limitations.


CMI – communication of, and comment on results.





Opportunity to demonstrate CMI – communication of mathematical ideas.
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