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Internal Assessment Resource

Mathematics and Statistics Level 3
	This resource supports assessment against:

Achievement Standard 91573

Apply the geometry of conic sections in solving problems 

	Resource title: Swimming pool cover

	3 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
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. 
NZQA Approved number A-A-12-2012-91573-01-6194

	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 91573: Apply the geometry of conic sections in solving problems 

Resource reference: Mathematics and Statistics 3.1B
Resource title: Swimming pool cover
Credits: 3 
Teacher guidelines

The following guidelines are supplied to enable teachers to 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 91573. 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 activity requires students to use appropriate conic sections to model the cross-section of the cover of a swimming pool.

Teachers could modify this task by choosing another context, for example, the roof of a school gym, civic building, or play house.
Conditions 

This assessment activity may be conducted in one or more sessions. Confirm the timeframe with your students.
Students will work independently to complete the task. 

Students may use any appropriate technology.

Resource requirements 
None.
Additional information 

None.
Internal Assessment Resource
Achievement Standard Mathematics and Statistics 91573: Apply the geometry of conic sections in solving problems 
Resource reference: Mathematics and Statistics 3.1B
Resource title: Swimming pool cover
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Apply the geometry of conic sections in solving problems.
	Apply the geometry of conic sections, using relational thinking, in solving problems.
	Apply the geometry of conic sections, using extended abstract thinking, in solving problems.


Student instructions 
Introduction 

This assessment activity requires you to write a report verifying whether two designs for a swimming pool cover meet specifications and to adapt the designs (if required) to meet the specifications. 
The quality of your thinking and how well you link this to the context will determine the overall grade. 
Task 
The Pool Company is building a cover for a swimming pool. Two designs have been submitted. The specifications for the two designs are shown in Resources A and B.

Use this information and your knowledge of conic sections to:
· find mathematical models for Designs A and B

· verify whether Designs A and B meet the specifications
· adapt the conic section models for both of the designs (if required) so they meet all of the specifications. Provide the model for each of the adapted designs.
If a wall has to be used as part of the design then it must be as low as possible.
As you write your report take care to clearly communicate your findings, using appropriate mathematical statements. Include any graphs and equations that you have used, as well as relevant calculations.

Resource A
Specifications
· The swimming pool is 10 m wide and is surrounded by a path 2 m wide.

· Changing rooms 3 m wide run the length of the pool next to the path.

· The cover needs to be at least 5 m above any point on the water in the pool.

· The changing rooms need to be at least 2.5 m high.

· The cover must not be more than 8 m high.

· The maximum width allowed is 22 m.

Resource B
Designs

Design A has a parabolic cross-section. Its maximum height is 6 m and the focus of the parabola is 1 m above the centre of the pool.
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Figure 1: Cross-section of Design A

Design B has the same width as Design A, but its cross-section is a semi-ellipse on a 250 mm high wall. This design just meets the 5 m height requirement for any point on the water in the pool.
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Figure 2: Cross-section of Design B

Assessment schedule: Mathematics and Statistics 91573 Swimming pool cover

Teacher note: You will need to adapt this assessment schedule to include 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 the geometry of conic sections in solving problems.
The student has selected and used methods, demonstrated knowledge of concepts and terms, and communicated using appropriate representations.
Examples of possible student responses:

The student has selected and used properties of a parabola to establish the equation for Design A, and selected and used the properties of an ellipse to establish the equation for Design B.

OR
The student has selected and used the properties of one of the conic sections to establish an equation for one of the designs, and have used their equation to check that the model meets specifications.
The examples above are indicative of the evidence that is required.

	The student has applied the geometry of conic sections, using relational thinking, in solving problems.
The student has formed and used a model and related their findings to the context or communicated thinking using appropriate mathematical statements. 

Example of possible student response: 
The student has modelled both designs by conic sections and used them to verify the specifications for the designs. They have considered an adaption for a design with respect to the specifications. 
The examples above are indicative of the evidence that is required.

 
	The student has applied the geometry of conic sections, using extended abstract thinking, in solving problems.
The student has identified relevant concepts in context, devised a strategy to investigate or solve a problem, and developed a chain of logical reasoning. The student has used correct mathematical statements or communicated mathematical insight. 

Example of possible student response: 
The student has modelled both designs by conic sections and used them to verify the specifications for the designs. They have adapted both designs, providing evidence that they both meet specifications. The design using a parabolic model uses a wall of minimum height. The design using an elliptical model does not use a wall.
The examples above are indicative of the evidence that is required.




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