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Picture This

Here is the situation:  A photographer wants to take a picture of a building and wants to get exactly the front of the building in his picture (not more, not less).  Suppose she has only one normal lens with a 46-degree field.  Where can the photographer stand?

Now, let’s investigate the situation:

1.  Pull up the prepared drawing called PhotoModel.  This drawing has been created to model this situation.  It is a top view of when the camera’s lens angle matches up with the ends of the building (A & C).
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2.  Measure <ABC and move the vertex of the angle around.  What do you notice?

3.  Highlight the vertex of the angle, go under Display and choose Trace Point.  Now move the point around to model all of the solution points.  What shape do the solution points appear to make?  

4.  What stays the same?  Try to list THREE or FOUR things that never change as you move the vertex.

5. What changes?

***Now, let’s find out why these angle measurements are the same!***

Put a check by each step as you correctly complete it.

1.  Highlight points A, B and C consecutively.  

Go under Construct and choose Arc Through Three Points.  

The arc is hidden under the traces so let’s erase them.  Go under Display and  choose Erase traces.  

While the arc is highlighted, go under Measure and choose Arc Angle.  This arc, however, is not the intercepted arc of <ABC.  The intercepted arc is the minor arc AC, which is not visible right now.  Since you know the measurement of arc ABC, you should be able to calculate the measure of arc AC.  What is this measure?

2.  The camera angle (<ABC) is called an inscribed angle because its vertex lies on the circle and is formed by two chords.  Do you see a relationship between this inscribed angle and its intercepted arc (AC)?  Write a conjecture about this relationship.

3.  What if the photographer stays on this path but goes on the other side of the building.  Will he be able to take an exact picture of the back of the building? 

Why or why not?  Can you explain your response by using your conjecture about the relationships between inscribed angles and their intercepted arcs?

*** Let’s explore further by considering a more general model that will allow us to change the size of the building and the measure of the inscribed angle.***

Again check off each step as you complete it AND answer the question.

1.Click on the tab for General Model at the bottom of the page.  Certain measurements have been set up for you.  I have used three points to name both major and minor arcs because as we drag our points these change!

2.  Now, lets move some points around to see what changes occur.


a.  Move pt. E.  What measurements change?

b.  Move pt. D.  What measurements change?

c.  Move pt. C.  What measurements change?

3.  Do some more exploring by moving various points. What does inductive reasoning tell you about the relationship between an inscribed angle and its intercepted  arc?

