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Objective:  This lesson has two objectives.  The first objective is to introduce students to the geometers sketchpad software; making them aware of some of its capabilities and uses.  The second objective is to reinforce the concept of circumference of a circle with regards to radius.  3C1a (Estimate and determine the circumference or area of a circle)
NCTM Standards

- “recognize and apply geometric ideas and relationships in areas outside the mathematics classroom, such as art, science, and everyday life”

- “select and apply techniques and tools to accurately find length, area, volume, and angle measures to appropriate levels of precision”
- “develop and use formulas to determine the circumference of circles…”
Plans:

Warm-up: A practice sheet that allows students to practice their prior knowledge of circumference.  This could be hands-on, formula based, or word problem based.

Note: Students will need the geometers sketchpad file “The Cycloid” (it will be used as an INTERACTIVE demo for Geometers Sketchpad GSP).  [SDMS lab computers will have it uploaded, otherwise go to: 

http://faculty.salisbury.edu/~jabergner/primegrantyear2/year2activities.htm you will need to scroll down to week 1 activities.  Click on “Work for Cycloid Investigation” under the title of  GSP work  for cycloid and Pick’s theorem- need GSP to open.]
The teacher should be familiar with the file to know the process by which it was created and the final objective/discussion about circumference.  This activity is a direct modification of Exploring Geometry with The Geometer’s Sketchpad page 129 “The Cycloid”.

Computer Lab: Students will each have a copy of The Cycloid on their computer.  They need to stay together, on the same tab, in order for the discussion to be effective.  In the lower left-hand corner, students will be able to click through numerical tabs that discuss the “bug” issue of the cycloid in a step-by-step manner.  Discussion and notes are included on each tab to prompt discussion and elaborate the activity for the teacher and or students.
The Math Support, Discussion topics, and Teacher notes:
Tab 1- Prior Basic Knowledge of line segments on GSP

Tab 2- Prior Basic Knowledge of circles and measurement

Tab 3- The radius is the length of the line segment, thus the animation shows the change.  

Note: 
the area is shown and can draw discussion of the radius-area relationship


Use ANIMATION buttons to show the motion/action of the demo.

Tab 4- The radius remains the same as the length of segment CB as D rotates.

Note: 
-If the segment length is changed, the radius changes as D continually rotates.

-As D rotates, regardless of the circle’s size, D is equidistant from A at all times (all radii are the same).
Tab 5- 
The segment EF represents a horizontal tube (parallel to the ground) going through the axle of the bike.

Tab 6- 
Have students note the path, shape, and altitude as prompt for discussion.

Tab 7- 
Have students note the path, shape, and altitude as prompt for discussion.  Focus upon the changes that occurred and possible explanations.
Tab 8- Have students note the path, shape, and altitude as prompt for discussion.  Focus upon the changes that occurred and possible explanations.

Tab 9-
OBSERVE the animation as the bug is in all three places simultaneously.

Tab 10- DISCUSS the proposed question and other noted features.  

Note: 
Discussion with regard to amplitude and period; the trace is ONLY an example.

Tab 11- If students have difficulty determining the correct length; prompt them to look at the relationship between circumference and the radius.


Note: Before moving to Tab 12 ensure that students recognize the relationship between the circumference and segment EF (circumference formula).
Tab 12- Students should now understand the math of the demo and repeat the process for three loops instead of two.

