Conics Exploration 

Parabola Lesson

Using

Geometer’s Sketchpad

1) Open Sketchpad.  File Open/Conics File.  Select conic 1 tab at the bottom left of the screen.

2) What do you see?  ( A point and a line segment)

3) Click on the Show Construction button at the top of the screen.

4) What appeared on the screen? ( The perpendicular bisector of line segment AB.)

5) Click anywhere in the white area to deselect everything.

6) Select the line.  Go to the Display Menu/Trace Perpendicular Line.

7) Drag Point B along 
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.  Describe what you see. (A string art parabola.)
8) Click on the Show Intersection button at the top of the screen.  (You may not see point C immediately.)

9) Drag point B along 
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.  Describe what you see. (The point C stays on the parabola.
10) Go to Display/Erase Traces.

11) Select the line.  Display/ Trace Perpendicular line (This turns off the trace.)

12) Click on the Show Locus button at the top of the screen.  Click in the white space.  Click on the Show Trace of Locus button at the top of the screen.  Describe what you see.( A parabola.)
13) Select Point C  and 
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.  Construct/Perpendicular Line.  The perpendicular line passes through Point   (B) . Since 
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, it represents the ( distance )    from the point to the line.

14) Select Points C and B.  Measure/Distance.

15) Select Points C and A.  Measure/Distance.

16) What do you notice?   (The two distances are equal.)
17) Drag Point B.  What is true? (The two distances change, but remain equal to each other.)
18) What is the formal definition of a parabola?  (The set of all points equidistant from a given line (directrix) and a given point (focus) not on the line. 

Ellipse Lesson

Using

Geometer’s Sketchpad

1) Open the ellipse tool. Sketch what you see.  

2) Create your own ellipse. 

What did you need to create this conic? (Two points and a control point.)
3) Label your points F1, F2, and the control point of your shape named CP.  (Select       and double click your points one at a time to do this.)

4) Create a point on your ellipse and label it Q.

5) Draw segments from the new point Q to each of your interior points (F1 and F2)

. 

6) Measure the length of 
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. 

7) Move  point Q around the ellipse.

8) Calculate the sum, difference, product and quotient of the measurements 
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9) Move the point Q around the circle again. 

What do you notice? ​​​​​​​​​​​​(The sum remains the same.)

10) Move the control point CP to change the conic.

11) Move the point  Q (not the control point) around the conic again. 

What do you notice? (The sum remains the same.)

      12) What is the formal definition of an ellipse: 


(An ellipse is the set of all points (x,y) the sum of whose distances from two distinct fixed points (foci) is constant.)

Hyperbola Lesson

Using

Geometer’s Sketchpad

1. Open Geometer’s Sketchpad

2. File – Open Custom Tools Folder/Conics

File – New Sketch
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        / Hyperbola by foci and point.

3. Click A and B, then move away to form hyperbola.  Click in place. (Point C will appear).
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      and place 2 other points, one on each branch of the hyperbola (D & E)
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      and draw the 4 segments 
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6. Measure each of the four segments by highlighting the segments and using Measure/Length.

7. Measure/Calculate    
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 and also 
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.  What do you notice?

     (The two differences are the same)

8. Slide D up and down the hyperbola branch.  What do you notice?

     (
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 change, but the difference does not)

9. Slide E up and down the hyperbola branch.  What do you notice?

    (
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change, but the difference does not)

10. Move point A.  What happens to the six measurements?

     (All six numbers change, yet the two differences are equal to each other)

11. Move point C.  What happens to the appearance of the hyperbola?

     (As A and B move farther apart, the hyperbola branches flatten out.)

12. What is the formal definition of hyperbola?

(A hyperbola is the set of all points (x,y) the difference of whose distances from two distinct fixed points (foci) is constant.)
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