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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 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 formula sheet may be issued.

Context/setting:


The contextual trigonometry questions involve finding the height of a hill or building and for Merit and Excellence other tasks will be required involving in class problem solving related to the school grounds and orienteering.

SECTION A

Students will be required to use a simple model for calculating the height of an object, which has a base that is inaccessible for direct measurement by the student.  eg. height of interior chimney on a building or highest point on a roof.  They will need to use a measuring tape and a clinometer and then use their measurements to calculate the height.   If the help sheet needs to be issued 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 sheet work together and those following their own plans work together to obtain their  measurements.

SECTION B

Students will use their measurements to perform calculations as well as being given some problems where they have been supplied with measurements and will have to carry out calculations.

Conditions:

This assessment is divided into two parts.

It is intended that section A be done in 1 class period and section B be completed in class in a later class period. The measurements taken in the first period must be collected.

For the second part pupils work individually with their returned results.

No guidance for solving the Trig problems is permitted.
Resource requirements:

Calculator, measuring devices such as clinometer and tape measures.

Additional information:
Teachers to choose a convenient hill, knoll or high point in or around the school grounds where the student cannot measure the distance to the base in order to create a right angled triangle. 
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Student Instructions Sheet

Section A:

Your task is to find the height of the indicated feature. 

You will need a clinometer and a tape measure or trundle wheel.
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a) Draw a sketch showing the feature that you are to find the height of.

b) Mark on your sketch the measurements you need to make to calculate the height of the feature. 

c) Show your teacher your sketch and what you intend to measure.

d) If you are unable to identify the measurements needed to calculate the height, your teacher will give you a help sheet. If you use the help sheet achievement is the highest grade you can receive for this task.

HELP SHEET

If you need to use this sheet to tell you which measurements you need to take the highest grade you can achieve in this assessment is Achievement.
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Section B
1.  You MUST:

Draw a labelled diagram modelling your task.

Record all the measurements you made.



Show all working involved in your calculation of the height of your feature.

2. The school orienteering course has three points marked ABC.

From A, B has a bearing of 035. 

AB is 220m, BC is 179m and CA is 235m. 



Calculate the bearing of C from B.

3. The local primary school arranges to use the school grounds for their cross-country. The Year 12 Mathematics students are given the task of designing a triangular course. 

Leg 1:
They pick a suitable starting point. There is a tree 450 metres from the starting point, on a bearing of 060. 
Leg 2: They decide to use the tree as the first corner.  They then set up a cone, 420 metres away from the tree on a bearing of 100 from the tree.
Leg 3: This leg of the course joins the cone to the start.

Students will run around the triangular course once.

(a) What distance will they run? 

Will this course need to be shortened or lengthened so that it is 1500m? 

Show all calculations. 






(b) What is the area of the triangle that is marked out by the orienteering course?

(c) They decide to move the cone to a point 500 metres from the tree. 

 What should be the bearing of the cone from the tree so that the course is 1500m long?








4.
The horticulture department of the school collects rain water for their plants in a semi-circular sealed drum 4 m long and 2m in diameter as shown in the diagram.
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There is a dipstick into the tank.

You need to work out the volume of water for 3 different depths of water so that a scale for the dipstick can be made.  

Do not choose depths of 0 m or 1 m. 

Assessment schedule Maths/2/8 – F version 4

	Criteria
	Task
	Evidence
	Judgement
	Sufficiency

	Achievement

Solve trigonometry problems requiring modelling of practical situations.
	   1
	Measurements taken 

Height calculated from their measurements.

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


	Angles measured to within 50. Lengths to within 10% depending on accuracy of equipment provided.  

Answer consistent with their measurements - may have used sheet to identify the measurements needed 

· answer given

· correct use of formula 
	2/3 measurements within tolerances. Units given at least once

and

Height calculated.  Units given at least once in the task and the answer to a calculation rounded sensibly at least once in the task


	Merit

Solve a range of trigonometry problems requiring modelling of practical situations.
	1.

2.

3a.

3b.

3c
	Actual acceptable range of measurements and solutions must be inserted by the provider.
Measurements taken

Height calculated without use of help sheet to identify measurements

Angle found and bearing calculated.
Length found, total length calculated and decision made.

Area calculated

Angle calculated and bearing found  


	Angles measured to within 50. Lengths to within 10% depending on accuracy of equipment provided

Answer consistent with their measurements - Correct use of formula

Calculations correct

Calculations correct

Calculations correct

Calculations correct
	2/3 measurements within tolerances. Units given at least once 

and 

Calculations from 

three out of five from 1, 2, 3a, 3b and 3c correct including finding at least 1 length and 1 angle and 2 of sine rule, cosine rule and finding area.

And

Correct units and sensible rounding used at least once for a calculated value throughout the task

Replacement evidence for calculations from 4



	Excellence

Solve a complex trigonometry problem.
	4.
	Actual acceptable range of solutions must be inserted by the provider.


Correctly calculated scale readings for at least 2 points on dip stick


	· Correct calculations given for at least 2 points on scale other than 0 or 1

· Logical working

· Sensible rounding 

· Units given at least once in this problem.
	Merit plus

Scale produced with at least 2 depths.





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.3  ���- � EMBED Equation.3  ����
�



						





((





A                                   B





Drain from roof





2m





4m





Water





Dipstick








© Crown 2004



1

[image: image9.wmf]q

2

2

1

=

r

A

[image: image10.wmf]q

sin

2

1

2

r

_1103977036.unknown

_1106845479.unknown

_1106989685.unknown

_1106989775.unknown

_1106845524.unknown

_1103977038.unknown

_1103977039.unknown

_1103977037.unknown

_1029851698.unknown

