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Name ____________________________________

Circles

The Measure of Angles and their Related Arcs
Hour________________

This lesson is adapted from a lesson by John Sanfillipo.
 Maximize your Sketchpad screen and file so you can view the page tabs at the bottom of the screen.  The first page tab should be titled ‘Central Angle’, if this tab is not visible click on the left scroll arrow at the bottom of the screen until the page tab ‘Central Angle’ is visible.  The first sketch is titled ‘Central Angles and their Corresponding Intercepted Arc’.  If this sketch is not visible click on the ‘Central Angle’ tab at the bottom of you screen.  Are you ready?  Follow the directions for the following Sketchpad activities. (
Central Angles and their Corresponding Intercepted Arc:

1. Click on ‘Show Measure of Central Angle CAB’

2. Click on ‘Show Measure of Arc CB’

3. What do you noticed about Angle CAB and the Intercepted Arc CB?

4. Click and drag either point C or B. 
Double click in the table to record the measures of the angles for at least 3 pairs of C and  B.  Record in the table below:
	m <  CAB
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5.  Does what you discovered in step #3 still true?

6. Write your conjecture below on the relationship between a central angle and its intercepted arc.

Continue by clicking on the page tab at the bottom of the screen titled ‘Inscribed Angle”.

Angle with the Vertex On the Circle:

Is the measure of angle ABC bigger or smaller than the measure of angle APC?
1. Click on ‘Show Measure of Arc AXC’.

2. Click on ‘Show Measure of Angle ABC’.

3. What do you notice about the relationship between Angle ABC and Arc AXC?

4. Select each of the two measures, pull down the ‘Number’ menu at the top of your screen and select tabulate.

5. Double click on the table.  Drag point ‘A’ to a new location and double click on the table.  Drag point ‘C’ to a new location and double click on the table.  Finally, drag vertex ‘B’ to a new location and double click on the table.  From your observations in the table write a mathematical formula for the relationship between an inscribed angle and the arc it intercepts.

6. In words write your conjecture on the relationship between an inscribed angle and the arc it intercepts.

Continue by clicking on the page tab at the bottom of the screen titled ‘Tangent/Chord Angle”.

Angle with the Vertex On the Circle:

1. Click on ‘Show Measure of Arc LNK’.

2. Click on ‘Show Measure of Angle KLM’.

3. What do you notice about the relationship between Angle KLM and Arc LNK?

4. Select each of the two measures, pull down the ‘Number’ menu at the top of your screen and select tabulate.

5. Double click on the table.  Drag point ‘K’ to a new location and double click on the table.  Drag vertex ‘L’ to a new location and double click on the table.  From your observations in the table write a mathematical formula for the relationship between a tangent/chord angle and the arc it intercepts.

6. What can you conclude about the relationship between an inscribed angle and a tangent/chord angle in regards to the arcs the angles intercept?

Continue by clicking on the page tab at the bottom of the screen titled ‘Chord/Chord Angle”.

Angle with the Vertex in the Circle but not at the Center Point:
1. Measure Angle BFC.

2. Is the measure of Angle BFC equal to the measure of Angle DFE?  Why?

3. What two arcs are intercepted by the angles in step #2?

4. Measure Arc BC.

· Use the point tool to identify a point on the arc between B & C

· Use the arrow tool to identify each point in order, then in construct, choose arc through 3 points

· Click on white space, and the arc, then in measure,  choose arc angle

5. Measure Arc DE.

6. Select the two arc measures.

7. Under the ‘Measure’ menu select ‘Calculate’.

8. Add the two measures together.

9. Select the sum of the two arcs and the Angle BFC.

10. Under the ‘Graph’ menu select Tabulate.  Double click on the table.  Drag any one of the points B, C, D, or E to a new location and double click on the table.  Drag a different point and double click on the table.  

11. Write your conjecture for an angle with the vertex in the circle but not at the center point in the space provided below.

Continue by clicking on the page tab at the bottom of the screen titled ‘Secant/Secant Angle”.

Vertex with the Angle Outside the Circle:

1. Measure Angle ABC.  What two arcs does Angle ABC intercept?

2. Measure the two arcs you identified in step #1.

3. Select the two arc measures.

4. Under the ‘Measure’ menu select ‘Calculate’.

5. Calculate the difference between the two arcs.  We will want a positive measure after subtracting the two arcs so therefore, select the larger arc measure first and then the smaller arc measure.

6. Select the difference between the two arcs and the angle outside the circle and make a table.

7. Double click on the table.

8. Drag point A to a new location and double click on the table.

9. Drag point C to a new location and double click on the table.

10. Drag the vertex of Angle ABC to a new location and double click on the table.

11. From what you have discovered by looking at the table write your conjecture about Secant/Secant angles.

Continue by clicking on the page tab at the bottom of the screen titled ‘Secant/Tangent Angle”.

1. Would angle ABC be larger or smaller if B were on the circle?

2. Click the Show m Angle ACD button.  What two arcs does Angle ACD intercept?

3. Measure those two arcs.

4. Select the two arc measures.

5. Under the ‘Number’ menu select the calculator.

6. Calculate the difference between the two arcs.

7. Select the difference between the two arcs and the angle outside the circle and make a table.

8. Double click on the table.

9. Drag point A to a new location and double click the table.

10. Drag point D to a new location and double click the table.

11. From what you have discovered by looking at the table write your conjecture about Secant/Tangent angles.

Continue by clicking on the page tab at the bottom of the screen titled ‘Tangent/Tangent Angle”.

1. Measure Angle ABC.  What two arcs does Angle ABC intercept?  Name the larger arc by 3 letters.

2. Measure the two arcs.  Remember to select 3 points for the measure of the larger arc.

3. Select the two arc measures.

4. Under the ‘Measure’ menu select calculate.

5. Calculate the difference between the two arcs.

6. Select the difference between the two arcs and the angle outside the circle and create a table.

7. Double click on the table.

8. Drag point C to a new location and double click on the table.

9. Drag point A to a new location and double click on the table.

10. From what you have discovered by looking at the table write your conjecture about Tangent/Tangent angles.

What can you say about the measure of an angle whose vertex lies outside the circle?

