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TO EXPLORE THIS IMAGE IN AUTOGRAPH – � HYPERLINK "650Dungeness.agg" ��Click here for Autograph file��4. Open a new 2D graph page �, click on “Equal Aspect” �, and use the right-click option to “Insert Image” �. Double-click on the image to edit its properties. Untick “Scale Image with Axes”, and move “Transparency to about 40% so you can see the graph axes behind the image.��5. Move the image so that the centre of the curved edge is at the Origin. This mirror faces almost exactly due East. What curve do you think will fit the shape?��6. Now to explore whether a parabola will fit its shape: Enter the equation:  x = ay², where the default value of ‘a’ = 1.  Open the Constant Controller �.


7. What do you need to do to the value of ‘a’ to move the curve towards the mirror? �Make a note of the value of ‘a’ that fits the mirror well. 				PROCEED TO PART ii.
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In the 1920s, some very large structures were built along the South Coast of England to deal with the increasing threat of aerial attack.��Enter “Sound Mirrors” into Google to find out more, in particular:�1. At what distance  could an incoming aircraft be detected?�2. What size is the largest existing mirror?��3. Use Flash Earth to locate this big one near Dungeness and Lydd Airport.  Use “PrtSc” to grab a good image of the mirror, paste into PAINT, crop as required, and save in JPG format.
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EXPLORING CONCRETE SOUND MIRRORS (i)





Draft: by Douglas Butler 11.11.07
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The objective here is to explore what happens to sound (or light) that arrives at the parabola parallel to its axis (along ‘RP’ in the diagram). It will reflect along a line that is a reflection of ‘RP’ in the normal at ‘P’. [The normal is the line that is perpendicular to the tangent.]�1. Click on the image of the sound mirror and delete it. If “Whiteboard mode” � is selected, deselect it (click once and move away) since this exercise involves selecting one object on top of another, and Whiteboard mode turns off “Shift” selection. ��2. � Put a point ‘P’ on the parabola, and leave it selected to create two new objects:�(a) Use the right-click option to draw the “normal” to the parabola at ’P’�(b) Use the right-click option to draw a “horizontal line” through ‘P’�(c) Put a point ‘R’ on the horizontal line, somewhere to the right.��Software packages vary in how they create transformations such as reflections. Autograph transforms set of points (eg shapes or datasets). So here:


3. Select the points ‘P’ and (SHIFT) ‘R’, and use the right-click option “Group to Shape”.��4. Select the Group (you may need to click twice to deselect the horizontal line)�Hold SHIFT and select the Normal. Use the right-click option “Reflection”��5. You can create the arrows in the diagram by selecting ‘R’ then (SHIFT) ‘P’ and “Create Vector”. Repeat for the reflection. You can select the horizontal line and “hide” it.��6. Drag ‘P’ around the parabola. Make a note of what you observe.
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(ii) SO WHY DID THEY BUILD IT AS A PARABOLA?
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