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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 must be adapted to include the evidence that is expected from the candidates.  This will include the acceptable range of measurements and answers for the practical measuring situations.

Formulae for the sine and cosine rules, areas of triangles, sectors, and segments, and arc length must be supplied to the students. These may be on the front of the assessment or a level 2 formulae sheet may be issued.
Context/setting:


SECTION A
Students are required to choose and apply a model to find the area of an irregularly shaped quadrilateral.  They will need to use an alidade, orienteering compass, plane table or similar, as an aid to completing a radial survey.  They are required to take measurements to calculate lengths and angles in order to find the total area and perimeter of the shape. They must only be instructed to take measurements to find the area. If students can complete this task without being told which measurements that they need to take they are eligible for the award of Achievement with Merit or Excellence. If the help sheet (Student Resource Sheet 2) is given, then Achievement is the highest level that can be awarded. Students will need to work in pairs to take measurements. Ensure that students with the help sheets work together, and those following their own plans work together, to obtain their required measurements. Where the teacher marks the initial point(s), X, this must not be on a side or a diagonal of the quadrilateral.

SECTION B
Students will be required to use their measurements from Section A to perform calculations.

Conditions:

Time allocation - this activity will take one period for practical measurements and a further class period for Section B.

The first period could be allocated to take practical measurements.  Students could complete their calculations during the second period, or overnight.  [Students will take varied times to complete their measurements and calculations].  Section B is a written assessment and is likely to take one class period at most to complete.

For Section A each pair of students should have a different allocated position from which to carry out the radial survey.

Additional information:

Alternatives to the alidade would require the use of a magnetic compass or theodolite to enable measurement of the angles from the central point.

Marking

Set up a spreadsheet that will allow you to enter the 4 angles and the 4 lengths and output the area, the length of the diagonals, and the 4 interior angles.

This will allow you to easily check students’ answers.

Resource requirements:

Section A - Students will need a 30 metre tape, a simple alidade (essentially a sighting device made from a ruler with a nail or pin at each end) and a flat desk or stool for use as a plane table or a magnetic compass.
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A suitable irregular-shaped open space with an unobstructed view of each corner from the centre.  Most school fields or tarmac surfaces would fit this description.  Non-rectangular is essential.
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Student Instructions Sheet

There are two parts to this assessment.  The first requires fieldwork using a radial survey and the second part is the calculations.
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Sue, the Surveyor
Section A - Student Resource Sheet 1

This may provide evidence for any level of achievement.

1. Find the area of a part of your school grounds that is allocated to you by your

      teacher.

Take measurements to complete a radial survey. 

-  Equipment available - tape measure, trundle wheel, magnetic compass,

 
alidade.

- The shape you need to measure is a quadrilateral.

2. Draw and label a diagram of the quadrilateral.
3. Mark with an X, on your diagram, the point from which you will take your measurements. This must not be on a straight line that joins two of the corners (a side or a diagonal).

4. On your diagram indicate the measurements that you will need to take to calculate the area of the quadrilateral.  When you go into the school grounds and take the measurements you must record these on your diagram.

THIS MUST BE CHECKED BY YOUR TEACHER BEFORE YOU GO OUT TO TAKE THE MEASUREMENTS. 

If the measurements you indicate will not allow you to complete the task you will be given Student Resource Sheet 2 telling you which measurements you need to take. In this case the highest grade you will be able to be awarded will be Achievement.
Section A - Student Resource Sheet 2 
Instructions to be given to students for ACHIEVEMENT ONLY

You have been asked to find the area of a piece of the school grounds, labelled ABCD.

(refer to the example sketch shown).  
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You need to:

1.  Go to the area you are going to measure.  

-
Get the table and place it in a level position above the point X allocated by your teacher. 

-
Mark a central point on a fresh piece of paper and label it X.  

-
Use your alidade or compass to help you draw lines (spokes) from X towards each corner of the area you are surveying.  

-
Name each corner with a different letter.  A, B, C, D

2. Measure the actual distance from your central point on the ground to each corner.  

XA, XB, XC, and XD

3.  Record these measurements on your diagram.  

4.  You will need to measure and record the sizes of the angles 
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AXB, 
[image: image4.wmf]Ð

BXC, 
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CXD, and 
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DXA.

 5. 
Subdivide the area on the diagram into triangles.
SECTION B

YOU WILL NEED TO USE YOUR DIAGRAM AND MEASUREMENTS FROM SECTION A TO COMPLETE THIS SECTION OF YOUR TASK. 

YOU DO NOT NEED ANY OTHER MEASUREMENTS TO COMPLETE THE TASK.

1. 
The school caretaker wants to sow grass seed in the area of the school grounds that you were allocated to measure.  

Calculate the total area of the quadrilateral. 

2.     The caretaker is going to lay a pipe diagonally across the grass area
represented by the quadrilateral. 

Calculate the shortest distance between the pairs of opposite corners of your quadrilateral to work out the length of pipe the caretaker needs. 

3.     A garden is to be put in one corner of the area you have been given to     measure. 

To plan the garden you are asked to find the size of any one of the interior angles of the quadrilateral. 

4.   On a large sign a company logo has been drawn as shown below.

      
 The sign has three colours – a grey sector, a white triangle and a black  


 segment.

      
 The radius of the circle, centre C, is 1.6 m.


 The length of the chord AB is 1.8 m.
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Calculate the area of the black portion of the sign.

Assessment schedule: Maths/2/8_A5 - Sue, the Surveyor

	
	Criteria
	Evidence
	Judgement
	Sufficiency

	Achievement
	Solve trigonometry problems requiring modelling of practical situations
	Measurements of angles and lengths  

Show correct use of formula to calculate areas, lengths or angles

Actual acceptable range of measurements and solutions must be inserted by the provider.






	Correct answers imply the correct use of formulae  

Evidence of use of units must be shown at least once for at least two of calculated lengths, areas, or angles within the whole task


Evidence of sensible rounding must be shown for at least one calculated quantity
	six of the eight measurements correct 

Calculations completed 

for any one of 

-  at least two triangular areas 

-  a diagonal of the quadrilateral

   - an angle calculated  (part of an interior angle)



	Achievement  with Merit
	Solve a range of trigonometry problems requiring modelling of practical situations
	Show correct use of the formulae to calculate 

The shorter diagonal using sine or cos rule

An angle using sine or cos rule

An area

Examples of acceptable range of solutions must be inserted by the provider.

	Correct lengths and angles to measure indicated without the use of Resource Sheet 2.
Correctly calculated length of the shorter diagonal

 and 

At least one part of the angle at a corner correctly calculated (e.g. 
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XBA or 
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XBC) consistent with their measurements. 

Area of at least one triangle correctly calculated


The use of the sine/cosine rules  can be shown by the correct substitution of values
	Achievement
 plus

Evidence of use of sine or cosine rule in finding at least one angle and the length of the shorter diagonal.

and

evidence of use of two of sine rule, cos rule and area of a triangle

	Achievement  with Excellence
	Solve a complex trigonometry problem 

	Area in question 4 calculated correctly

Interior angle calculated correctly

Examples of acceptable range of solutions must be inserted by the provider.
 
	Solutions should be sensibly rounded and include evidence of correct units within the problem or solution.


	Merit 

plus

both Excellence questions correct





 Some Useful Formulae





Sine Rule:  � EMBED Equation.3  ����
Cosine Rule:  � EMBED Equation.3  ����
�



Arc length:  � EMBED Equation.3  ���


�



Cosine Rule:  � EMBED Equation.3  ����
�
Area of triangle:  � EMBED Equation.3  ����
Area of sector:  � EMBED Equation.3  ����
�
Area of segment: � EMBED Equation.DSMT4  ����
�



					




















    





A





B





C





D





X





B





A





C








PAGE  
1
© Crown 2009

_1103698171.unknown

_1107018423.unknown

_1107177167.unknown

_1293430930.unknown

_1107018439.unknown

_1103698234.unknown

_1103698318.unknown

_1103698199.unknown

_1076685581.unknown

_1076685604.unknown

_1041075877.doc
[image: image1.png]Thin wire for sighting
to centre of slot







