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Objective: 
To prove the Perpendicular Bisectors Theorem using the Cabri Jr. Application, graphically and algebraically.

Materials:
TI – 83 or TI – 84 Families.



Cabri Jr. Application

Massachusetts Math Frameworks:

10.P.2
Demonstrate an understanding of the relationship between various representations of a line. Determine a line’s slope and x- and y-intercepts from its graph or from a linear equation that represents the line. Find a linear equation describing a line from a graph or a geometric description of the line, e.g., by using the “point-slope” or “slope y-intercept” formulas. Explain the significance of a positive, negative, zero, or undefined slope. 

10.P.6
Solve equations and inequalities including those involving absolute value of linear expressions (e.g., |x - 2| > 5) and apply to the solution of problems. 
10.P.8
Solve everyday problems that can be modeled using systems of linear equations or inequalities. Apply algebraic and graphical methods to the solution. Use technology when appropriate. Include mixture, rate, and work problems.
10.G 7
Using rectangular coordinates, calculate midpoints of segments, slopes of lines and segments, and distances between two points, and apply the results to the solutions of problems.

10.G.8
Find linear equations that represent lines either perpendicular or parallel to a given line and through a point, e.g., by using the “point-slope” form of the equation.

10.M.3
Relate changes in the measurement of one attribute of an object to changes in other attributes, e.g., how changing the radius or height of a cylinder affects its surface area or volume.

Pacing: 
Letter to Parents (Send out the first week of school.)
Cabri Jr. Apps. Exploration (1 – 2 days during the first two weeks of school.)

Proving the Perpendicular Bisectors Theorem through exploration and
Proving the Perpendicular Bisectors Theorem graphically & algebraically (1 – 2 days)



Real – life problem plus textbook problems. (Homework)


Test (1 day)
Teacher Notes:

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Dear Parent/Guardian,

Welcome to a brand new school year! This school year promises to be an exciting one for all of us! I wanted you to know that this year we will be using TI graphing calculators in our Geometry classes.

We will have a limited supply of calculators for use in the classroom, so I’m recommending each student purchase their own calculator for home use and for use on critical tests.  
Having their own calculator encourages self-paced individual exploration, and allows for consistency between work done at school and home.  Current models of Texas Instruments graphing calculators are all upgradeable, so your student can use it from high school through college.  Also, having their own graphing calculators will allow students to become more proficient with the graphing calculators, which are permitted or even required on: 

· ACT* and SAT** College Entrance Exams

· AP** Calculus, AP Chemistry, AP Physics and AP Statistics exams

· Our state’s math (exam/standards), the MCAS.

Here is some information to help you in deciding which graphing calculator is right for your student:

TI-84 Plus Silver Edition (this product has all the newest graphing calculator technology)
· Comes with USB cable for calculator-to-computer connectivity

· Preloaded with 500 SAT prep questions

· Preloaded with software for Algebra, Geometry, Trigonometry, Biology, Chemistry and Physics 

· Preloaded with organizer, spreadsheet, and note-taking software

· Recommended for Algebra 1 & 2, Trigonometry, Geometry, Precalculus, Statistics, Business, Finance, Biology, Physics and Chemistry

· Optimal speed and memory 

TI-84 Plus 
· Comes with USB cable for calculator-to-computer connectivity

· Recommended for Algebra 1 & 2, Trigonometry, Statistics, Business, Finance, Biology, Physics 

· Preloaded with software for Algebra,  Geometry, Trigonometry, Biology, and Physics 

· Increased speed and memory over the TI-83 Plus

TI-83 Plus 
· DOES NOT Come with USB cable 

· Recommended for Algebra 1 & 2, Trigonometry, Statistics, Business, Finance, Biology, Physics 

If you have any questions about the curriculum or our use of technology, please feel free to contact me directly.  We can schedule a time to talk about your child’s individual needs.

Best regards,

Exploring Geometry and Algebra 
using the Cabri Jr. Application
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
Introduction:
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In this activity you will use the Cabri Jr. application to explore the Geometry Theorem: Concurrency of Perpendicular Bisectors of a Triangle.  You will prove the theorem by drawing and measuring a figure on your calculator similar to the one on the right. Not only will you prove the theorem using your Geometry skills and definitions you have learned, but you will also prove the theorem algebraically reviewing some of your basic Algebra skills.
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Concurrency of Perpendicular Bisectors of a Triangle: The perpendicular bisectors of a triangle intersect at a point that is equidistant from the vertices of the triangle. 
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Materials:

TI – 83 or TI – 84 Families.


Cabri Jr. Application

~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~
~~~

Starting up the Cabri Jr. 




Menus for Cabri Jr.
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Apps.
To use the Cabri Jr. App, press (. Select Cabri Jr. When the Cabri Jr splash screen appears press any key to enter the App.  
~~~
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Proving the Perpendicular Bisectors Theorem through Exploration.
Draw a Triangle.
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Press  ( to activate the F2 menu. Use the arrow keys to highlight Point and then use the right arrow((, to highlight Point again. Press  (. Draw three points anywhere on your screen. Using the arrow keys, position the pen ( where you want the first point to be and press
 (. Do this two more times.
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THEOREM 5.5 Concurrency of Perpendicular
Bisectors of a Triangle

The perpendicular bisectors of a triangle
intersect at a point that is equidistant from
the vertices of the triangle.

PA= PB=PC
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2) Press  ( to activate the F2 menu. Use the arrow keys to highlight Segment. Press  (. Connect the three points by making three segments. To make a segment, use the arrow keys to highlight a point, press  (. Use the arrow keys again and highlight a second point and press  
(.  Do this two more times.
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Find the Midpoint of each Segment.
3) Press  ( to activate the F3 menu.[image: image10.png]Cabri Junior
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 Use the arrow keys to highlight Midpoint. Press  (. Use the arrow keys to move to a line segment.  As you get close to a line, notice the pen change to a thick black arrow pointing to the left. Press  (. Notice a point has been placed at the midpoint of the line segment. Do this two more 
times. 
Find the Perpendicular Bisectors[image: image11.emf] of each Segment.
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Press  ( to activate the F3 menu.  Use the arrow keys to highlight Perp. Bis. Press  (. Use the arrow keys to move to a line segment.  As you get close to a line, notice the pen change to a thick black arrow pointing to the left. Press  (. Notice a perpendicular line has been placed at the midpoint of the line segment. Do this 
two more times. 

Find the Concurrency Point.
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Press  ( to activate the F2 menu.  Use the arrow keys to highlight Point and then Intersection. Press  (. Use the arrow keys to move to a perpendicular bisector line.  As you get close to a line, notice the pen change to a thick black arrow pointing to the left. 
Press  (. Do this one more time. 
Notice a point has been placed at the 
intersection of the three perpendicular 
bisectors. 

Measure the Distance from the Concurrency Point to the Vertices.
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Press ( to activate the F5 menu. Use the arrow keys to highlight Measure and then use the right arrow((, to highlight D. & Length. Press  (. Use the arrow keys to move to the intersection point. Press  (. Now move to one of the original vertices of the triangle, press  ( again. Notice a hand 
with a number value appear near the point.  
This is the measure of the length of the intersection 
point to one of the vertices of the triangle.  Do this 
two more times.
7) What do you notice about the three values? ____________________________________________
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Press (. Use the arrow keys to move the cursor ( to one of the vertices of the triangle. Press (. Notice that the cursor is now a hand ( and use the arrow keys to change the location of that point. You can do this for each vertex. 
9) What do you notice? Record what happens. _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Conclusions.
10) Have you proven the theorem? Explain _____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Algebra and Geometry Integrated Problem

Use the graph and your Algebra skills to illustrate the Concurrency of Perpendicular Bisectors Theorem.

1) Plot the following points: A (0, 0), B (12, 6) and C (18, 0). Connect the points to form (ABC.
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2) Using the midpoint formula, find the midpoint of each side of (ABC.  Plot them on the graph above.
a. Midpoint of AB = Point D Coordinates

____________________

b. Midpoint of BC = Point E Coordinates

____________________

c. Midpoint of CA = Point F Coordinates

____________________

3) Use the midpoints to find the equations of the perpendicular bisectors of (ABC. Plot the lines on the graph above.
a. Equation of ( bisector of AB


____________________

b. Equation of ( bisector of BC


____________________

c. Equation of ( bisector of CA


____________________

4) Using your equations from above, find the intersection of two of the lines, Point P. Show that the point is on the third line. Plot the point on the graph above.
a. Point P Coordinates



____________________

5) Show that Point P, the circumcenter of the triangle, is equidistant from the vertices of (ABC. What could you draw on the graph above to show that the vertices of (ABC are equidistant to Point P?
a. Length of PA




____________________

b. Length of PB




____________________

c. Length of PC




____________________
HOMEWORK 




             Real – Life Problem
Directions: Show all work. Be neat and organized. 
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A truck rental company has offices in three locations.  The company plans to build a maintenance facility that will be convenient to all three sites.  The planners drew a sketch showing the triangle formed by the three offices.  Next they will locate the circumcenter of the triangle.

a. Explain why using the circumcenter as the location of a maintenance facility would be convenient for all the offices.
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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b. Make a sketch of the triangle.  Locate the circumcenter of the triangle.  Tell which segments are congruent.
_________________________________
_________________________________

_________________________________

_________________________________
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