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Internal Assessment Resource

Mathematics and Statistics Level 2
	This resource supports assessment against:

Achievement Standard 91256 version 2
Apply co-ordinate geometry methods in solving problems

	Resource title: Triangle and Circle Logo

	2 credits

	This resource:

· Clarifies the requirements of the standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	February 2015 Version 2

To support internal assessment from 2015

	Quality assurance status
	These materials have been quality assured by NZQA.

NZQA Approved number: A-A-02-2015-91256-02-5577

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.


Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91256: Apply co-ordinate geometry methods in solving problems

Resource reference: Mathematics and Statistics 2.1A v2
Resource title: Triangle and Circle Logo

Credits: 2
Teacher guidelines

The following guidelines are designed to ensure that teachers can carry out valid and consistent assessment using this internal assessment resource.
Teachers need to be very familiar with the outcome being assessed by Achievement Standard Mathematics and Statistics 91256. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the standard and assessing students against it.

Context/setting

This assessment activity requires students to find the centre and radius of a circumcircle, and the perpendicular distance between the longest side of a circumscribed triangle and a diameter parallel to it.
The context for this resource is the logo of a plastics manufacturing company. Students are to create the logo and use co-ordinate geometry methods to demonstrate whether or not elements of the logo overlap. 

The co-ordinates of the triangle are not given in this activity. The activity could be adapted so that students are either given a common set of co-ordinates or each student is given a unique set of co-ordinates. The triangle needs to be a non-right-angled scalene triangle with no side of the triangle either vertical or horizontal.
Conditions 
This assessment activity may be conducted in one or more sessions. Confirm the timeframe with your students. Students need to work independently. Students may use graphing calculators.

Resource requirements 
Provide copies of the Level 2 Mathematics formulae sheet.
Additional information 

None.

Internal Assessment Resource

Achievement Standard Mathematics and Statistics 91256: Apply co-ordinate geometry methods in solving problems

Resource reference: Mathematics and Statistics 2.1A v2
Resource title: Triangle and Circle Logo

Credits: 2
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply co-ordinate geometry methods in solving problems.
	Apply co-ordinate geometry methods, using relational thinking, in solving problems.
	Apply co-ordinate geometry methods, using extended abstract thinking, in solving problems.
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Introduction

A plastics manufacturing company is launching a new logo. The company will print versions of this logo on a wide range of product shapes and sizes, for example, a 1 m radius curved tube or an A3 size sheet. They would like to make sure that the elements of a given logo do not overlap the company name. 
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The new logo is a triangle inside a circle. All three of the triangle’s vertices touch the circumference. The name of the company is written along the diameter of the circle, parallel to the longest side of the triangle. The letters are one fifth of the circle radius high. For example, if the radius of the circle is 20 cm, the letters will be 4 cm high. 
The company's printer knows that the size of the circle will be determined by the locations of the triangle vertices, and the centre of the circle will always be at the intersection of perpendicular bisectors of the sides of the triangle, as shown in the diagram on the right.

Task

Create and analyse the logo using these steps:

· choose three points in a co-ordinate plane for the vertices of the triangle, with two points in quadrant I (positive x, positive y) and one point in quadrant IV (positive x, negative y);

· find the co-ordinates of the centre of the circumcircle (the circle drawn around the triangle);

· demonstrate mathematically whether or not the triangle in the logo will overlap the company name.

The quality of your discussion and reasoning and how well you link this to the context will determine the overall grade. 
Assessment schedule: Mathematics and Statistics 91256 Triangle and Circle Logo
Teacher note: Teachers will need to customise this schedule with examples of the types of responses that can be expected.
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student has applied co-ordinate geometry methods in solving problems.

The student correctly selects and uses co-ordinate geometry methods. They have demonstrated knowledge of geometric concepts and terms and communicated using appropriate representations. 

For example, a student might:
· find the midpoint and gradient of at least one side of the circumscribed triangle and find the gradient of a perpendicular bisector 

· form the equation of the perpendicular bisector of a side of the triangle.
	The student has applied co-ordinate geometry methods, demonstrating relational thinking in solving problems. 

The student has related their findings to the context or communicated their thinking using appropriate mathematical statements. 

For example, the student has:
· connected the centre of the circle to the intersection of two perpendicular bisectors. They have found the equations of two perpendicular bisectors and solved them to find the centre of the circle.
· connected the radius of the circle to the distance between the centre of the circle and a vertex. They have found the length of the radius of the circle.

· connected the height of the letters to the radius of the circle. They have found the length of the radius and used it to find the height of the letters on the logo. 

	The student has applied co-ordinate geometry methods, demonstrating extended abstract thinking in solving problems.
The student has used correct mathematical statements or communicated mathematical insight. 
For example:
The student has identified that the letters need to be less than one fifth of the distance between the diameter of the circle and the longest side. They have identified the longest side of the triangle, found the distance between the longest side and the diameter, and demonstrated whether or not the triangle will overlap the letters. The strategy used to investigate the logo is clearly communicated using correct mathematical statements. 



Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.
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