Bicentennial Park, Homebush.
Mapping Exercise Overview:

Requirements:

· 6 x 30 m tapes, 

· 3 magnetic compasses, 

· graph paper, 

· 3 staplers. 

Students need a calculator, geometry kit including protractor, ruler, set square, compasses, 

pencil and eraser, and at least one clipboard per group.

Go to the Hedged Garden.  (to the right of the hand in the image below)
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Supply each group with a sheet of grid paper, on which to draw a plan of the 

lawn at a scale of 1:100. In the Hedged Garden, measurements are taken to the top centre of the concrete edging.   The garden consists of 2 areas (A and B) on either side of the central circular bed.  This enables larger groups to be separated. 
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Assist students to complete the activity quickly by teaching them how to read a tape, use a magnetic compass, draw to scale and use their geometry tools.   Complete the table of bearings and distances as a minimum.
Process:
One student should first draw a rough sketch of the lawn area, and enter the measurements on this. The others measure the lawn with the 30m tape. They can assume that the corners are all right angles so they only need to take a bearing of the longest side. 
The scale plan should be drawn parallel to the grids on the paper and the measured distances recorded along the lines on the map. 

The curved section should be attempted last. Suggested method is to locate a point, M, on the arc, somewhere near the middle. Measure the 2 intervals to this point from the arc endpoints, A and B.  

*Make sure students measure the straight line distances, not arc lengths. 
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To plot the curved section, students can use rulers to find the midpoints of each interval and then use set squares to draw the perpendicular bisectors as shown below. (Alternatively, they could use compasses to draw the perpendicular bisectors of AM and MB.) The intersection, O, of these bisectors is the centre of the circle which subtends the curved section, arc AB. 
With compass point at O, draw arc AB.  
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For the north point on the plan, get the students to use their magnetic compass and read a bearing along the longest line on their lawn. I suggest doing this from both ends of the line as a check and averaging the results (after adding or subtracting 180° to one of the readings). 
Then use the bearing of this line and their protractor to draw magnetic north. 

All students should now fill out the table with the bearings and distances to be used in the miniCAD exercise. The last 2 lines are for the distances to the point near the midpoint of the arc. A bearing is not needed for these 2 lines.  

Mine Exercises:

The mine exercises should be done on the students’ hand-drawn maps, not on the ground. 

The first mine exercise involves the intersection of bearings. They will use their protractor to plot these lines and find the point of intersection for the mine location.  

· Choose the mine location ( which 2 corners and the 2 bearings )

The second mine exercise requires use of compasses to plot the intersection points. They will get 2 solutions, but only one of them will fall within the lawn. 

· Choose the mine location ( which 2 corners and the 2 distances )

Area Exercise:

The area of the lawn (side A or B)  can be calculated by one of the following methods: 

· Counting grid squares,  (quick and easy, but may not be very accurate)  or

· Calculation using Lawn area = Rectangle Area – Segment Area. 

1. Calculate the Rectangle Area (A = l x b)  
2. Find the Circle Area (Ac = π x r²).  
3. Measure sector angle θ with a protractor. 
    Hence find Sector Area (As = Ac x θ /360 ).  
4. Calculate the Isosceles Triangle Area (At, = 1/2 x b x h) 
5. Calculate the Segment Area = As – At,  

Hence find the Lawn Area.

Having completed the field work proceed to the miniCAD exercise.

Student Instructions:
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1.  Map the lawn marked A in the hedged garden.

Use a tape to measure up Lawn A, taking your measurements to the centre of the concrete     edging around the lawn. As well as the corners of the lawn, include one point somewhere near the middle of the curved section. Now use a magnetic compass to find the direction of the longest side (remember that compass bearings are measured clockwise). You can then work out the directions of the other sides, using the fact that all the corners are right angles.
Using your geometry equipment, draw a map of Lawn A on the grid paper provided.  Use a scale of 1 cm to 1 metre, i.e. 1:100. Mark North clearly on your map. You will also find it useful to mark the SE, NE, SW and NW corners of the lawn. 
2. Prepare a table of bearings and distances.
Number the corners of the lawn in your map, starting at the northern corner of the curved 

section. Call this Pt. 1 and go clockwise around the lawn. You should have 7 points, ending with the point on the curved section. Enter the results in the table below giving the bearing and distance for each leg (e.g. 1 to 2, 2 to 3, … 6 to 7, 7 to 1).  
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1 2
2 3
3 4
4 5
5 6
6 7 No bearing needed
7 1 No bearing needed





3.  Locate the hidden land mines on your map. 

Imagine there are two mines buried under the grass of lawn A.  The first is on a bearing of 300.0 degrees from the SE corner of lawn A and 205.0 degrees from the NE corner of lawn A. 

The second mine is 8m from the SW corner of lawn A and 10m from the NW corner of lawn A 

and lies within the borders of the lawn.  

Show the locations of both mines on your map. 

4. Calculate the area of lawn A. 

Show your working and give your answer (in m2, to 4 significant figures).  

