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Name ____________________________________

Circles

Segment Lengths in Circles




Per______
Tangent-Tangent Theorem:

1. Describe the relationship that exists between 
[image: image1.wmf]BC

and Circle P and between 
[image: image2.wmf]BA

and Circle P.

2. Use the segment tool to draw 
[image: image3.wmf]PC

and
[image: image4.wmf]PA

.  What do these segments represent in relation to Circle P ?

3. Given the relationships you described in Steps 1 and 2, what are the measures of 
[image: image5.wmf]PCB

Ð

 and 
[image: image6.wmf]PAB

Ð

 ?

4. Now, use the segment tool to draw 
[image: image7.wmf]BP

.  Using the two triangles you have now constructed in the diagram, what can you prove about 
[image: image8.wmf]BC

and 
[image: image9.wmf]BA

? (Write a two-column proof).

5. Use the Pointer tool to select 
[image: image10.wmf]BC

and 
[image: image11.wmf]BA

.  Then, under the 'Measure' menu, select 'Length'.  Do these measurements support your proof's conclusion?  How?

6. Try dragging either point C or point A and notice how your diagram changes.  Does this change your proof's conclusion? Why/why not?

Chord-Chord Power Theorem:

1. Identify the two chords located in Circle P.  Notice that by dragging the endpoints of these chords, you can manipulate their locations within the circle.  
2. Identify the intersection point of the two chords.  Notice that Chord 
[image: image12.wmf]BE

 is made up of two segments, 
[image: image13.wmf]EF

and 
[image: image14.wmf]FB

.  Similarly, Chord 
[image: image15.wmf]CD

 is made up of two segments, 
[image: image16.wmf]CF

 and 
[image: image17.wmf]FD

.

3. Click on ‘Show Measure EF and FB’.  Try dragging point B or point E and notice how these measures change.

4. Click on ‘Show Measures CF and FD’.  
5. Try dragging any of the endpoints of the chords (point B or point C or point D or point E).  Why do the measures of all four segments change?  In other words, why does moving point B change the measure of 
[image: image18.wmf]CF

 and 
[image: image19.wmf]FD

 when point B does not lie on either of these segments?
6. Using the segment tool, construct 
[image: image20.wmf]BD

 and 
[image: image21.wmf]CE

.  Notice that you have now created two triangles, 
[image: image22.wmf]FDB

D

 and 
[image: image23.wmf]FCE

D

.  List the three pairs of corresponding sides of these two triangles.  
7. Are these two triangles congruent?  Use the segment measurements to explain why or why not.

8. List the three pairs of corresponding angles of 
[image: image24.wmf]FDB

D

 and 
[image: image25.wmf]FCE

D

.  First, consider 
[image: image26.wmf]EFC

Ð

 and 
[image: image27.wmf]DFB

Ð

.  What is the name for the relationship between these two angles?  What is true about angles of this type?  

Click on ‘Show Measures Angles DFB and EFC’.  Do these measurements support your conclusion about the 
relationship between these angles?  Click on ‘Mark Angles DFB and EFC’ to mark the congruence.
9. Now, consider 
[image: image28.wmf]BDC

Ð

 and 
[image: image29.wmf]CEB

Ð

.  What is the relationship between these two angles?  Click on ‘Show Measures Angles BDC and CEB’ to verify this relationship.  

Why does this relationship exist? (Hint: consider arc BC) 

Click on ‘Mark Angles BDC and CEB’ to mark the congruence.
10. Based on your findings in Steps 9 and 10, what can you conclude about 
[image: image30.wmf]FDB

D

 and 
[image: image31.wmf]FCE

D

? 

11. Given this relationship between 
[image: image32.wmf]FDB

D

 and 
[image: image33.wmf]FCE

D

, construct a proportion that relates 
[image: image34.wmf]EF

, 
[image: image35.wmf]FB

, 
[image: image36.wmf]CF

, and 
[image: image37.wmf]FD

.  Write this proportion below.  Now, on your sketchpad document, drag the measurements for these segments to their appropriate places in the proportion template that has been provided.  (It does not matter which ratio is one the left side versus the right side.)




                                         =
12. Write the equation that results from taking the cross product of the proportion you wrote in Step 11.  This equation is called the Chord-Chord Power Theorem.  Use the ‘Calculate’ tool under the ‘Measure’ menu to determine whether this equation is true.

13. Try dragging any of the endpoints of chords 
[image: image38.wmf]BE

 and 
[image: image39.wmf]CD

.  Does the equation you wrote in Step 12 remain true?  Why do you think this is the case?     

Tangent-Secant Power Theorem:
Secant-Secant Power Theorem:
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