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Teacher Guidelines:

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

The assessment schedule supplied with this task must be adapted by the provider to give examples of the evidence that is expected from students.

Context/setting:

This task is for use with students who have been unable to reach the Achievement with Merit or Excellence standard in task 3/7 C, 3/7 D or 3/7 E.

This task should be carried out under test conditions.

The analysis should be completed by using appropriate technology. 

Conditions:

A closed book assessment.

Resource requirements:

This assessment task can be performed in the traditional classroom or the computer room.  Access to a suitable spreadsheet programme eg Excel or a graphics calculator would be advantageous.
Additional information:
Satisfactory completion of this task limits candidates to the award of Achievement.

One or more questions from this task may be combined with the Merit and Excellence tasks to assess the entire standard in one assessment.
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Student Instructions Sheet

For each question you are required to find a model (equation) that describes the problem that is presented.  You can do this manually or use appropriate technology. 

For each question you need to:

· find the equation of the given model

· use your equation to make the prediction required.
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1
The rate of flow of water, in litres per minute, was measured for different heights of water, in metres, above a hole in the side of a tank.

The model for these variables is a power function of the form y = Axn.

(a)
Find the equation of the model for this situation.

(b)
Use your model to predict the rate of flow when the height of water in the tank is 3.25 m.

2
In a test of the strength of a cement paste made from different ratios of water to cement, the values below were obtained.
The model for these variables is a function of the form y = Amx.

(a)
Find the equation of the model for this situation.

(b)
Use your model to predict the strength when the ratio is 0.5.

3
The table shows the population of a small town over a period of 7 years.

The model for these variables is a function of the form y = Aekx.

(a)
Find the equation of the model for this situation.

(b)
Use your model to predict the population of the town after 5.5 years.

Assessment schedule: Statistics and Modelling/3/7 – X3 (Achievement-only task 1)

[This assessment schedule must be adapted by the provider to give examples of the evidence that is expected from students.]

	
	Achievement Criteria
	Task 
	Evidence
	Judgement
	Sufficiency

	Achievement
	Use a mathematical model involving curve fitting to solve a problem


	1

2

3


	Model given

Consistent prediction stated

Model given

Consistent prediction stated

Model given

Consistent prediction stated
	The equation may be obtained directly from a spreadsheet or graphics calculator or calculated manually

In each case all of:

A model that is consistent with the data and the prediction consistent.

Equation with 

constants given to at least 2 sig figs.

Prediction made.  

It could be read from the graph of the model or substituted into the equation.


	Two of 1, 2, and 3
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Year (x)�
Population(y)�
�
1�
1660�
�
2�
1870�
�
3�
2110�
�
4�
2380�
�
5�
2680�
�
6�
3020�
�
7�
3410�
�






Ratio water:cement (x)�
Strength (y)�
�
0.4�
5850�
�
0.6�
3550�
�
0.8�
2450�
�
1.0�
1550�
�
1.2�
1000�
�
1.4�
  650�
�






Height m (x)�
Flow (L/min) y�
�
1.0�
  85�
�
1.5�
104�
�
2.0�
120�
�
2.5�
131�
�
3.0�
147�
�
3.5�
159�
�
4.0�
172�
�
4.5�
180�
�
5.0�
186�
�
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