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Parabola from an Geometric Perspective 
 

What is the geometric definition of a parabola? A parabola is the set of points that are equidistant from a line, the directrix, and a 

point, the focus. This is sometimes simulated in a class by taking any piece of paper (preferably patty paper if available) and 

drawing a line at the bottom and a point on the paper as shown below. Then, take the line and fold several different times and in 

different places on top of the point as shown in the second diagram. 

 

 

 

 

 

 

 

 

Eventually, after folding enough creases, a parabola should be outlined by several tangent lines. 

This can be done in GSP very easily in the same manner. 

 Start by creating a horizontal line segment at the bottom of the sketch. Holding shift down while the line is created will help 

ensure that the line is perfectly horizontal.  

 Next, use the point tool to create a point just slightly above the line segment 

similar to the paper activity. 

 Using the point tool again place a point on the line segment. 

 Construct a line segment from the focus point to the point that was just created 

on the line as shown in the diagram A at the right. To do this, use the selection 

tool,   . Click in a blank area on the screen (This will deselect everything). 

Then, highlight both points. Finally select Segment under the Construct 

menu.  

 While the line that was just created is still highlighted, select Midpoint under the Construct Menu.  

 Using the selection tool, highlight the midpoint and the line that contains the midpoint (shown in figure B at the 

right). Next, choose Perpendicular line from the Construct menu. 

 This new perpendicular line should represent the same thing as a crease in 

the paper above. Now all we need to do is trace everywhere this crease could 

conceivably be. Highlight the line representing the crease and choose Trace 

Perpendicular Line under the Display menu. 

 Just drag the point on the directrix back and forth to see all of the places a 

crease could be. 

 Sketchpad has even a better way to trace loci. First, turn off the trace by 

selecting the “Crease Line” and under the Display menu select  √ Trace 

Line again (there should be a check next to it this time, denoting that the 

line is already being traced) by selecting it again the trace will be turned off. 

Now, Highlight the point on the directrix and the “Crease Line”. Under the Construct menu select Locus. Play with the original 

givens, the directrix, and the focus. How do they affect the parabola.  Can you find a way to construct just the parabola without 

using the tangent lines?  Hint: Think about how to measure the distance from a line. 

 



   

A Quick and Easy Ellipse 

 Consider the geometric definition of an ellipse: The set of all points P in a plane where the sum of the distance from P 
to two fixed points is a constant. Each of the fixed points is a focus (plural: foci) of the ellipse. 

 Therefore one way you could create an ellipse is to take a piece of string, some stick pins from a bulletin board, a piece 
of cardboard and set up as shown in the diagram below. 

 
 
 
 
 
 
 
 
 This same thing can be done on sketchpad.  First, create a segment somewhere in the bottom left hand corner of your 

screen. This will represent the length of the string. 
 Next, place two points in the middle of the screen about an inch appart or so. These will be your foci points. 
 Using the point tool place a point somewhere on the segment in the bottom left hand corner of your screen. 
 Select the left endpoint on the line segment and the point that was placed on the line segment at the same time  
 Under the Construct menu select  Segment. This should create 

a shorter line segment that is on top of your original line 
segment. While the smaller line segement is still highlighted, 
change the Line style to thick under the Display menu.  This 
will just make the line you just created more visible. 

 Using the selection tool,      ,  practice selecting between the 
original line segment and the new bold line segment. To do 
this click on the bold line segment once and notice where the 
pink highlight around the segment. This denotes an item is 
selected. Then, click on the same spot again and notice how 
the pink highlight changes to the whole segment. If you click 
too quickly on the segment it will flash denoting that you just 
marked the segment as a mirror line for a reflection (this wont’ 
cause any problems but you must click slowly to change 
between selection of overlapping items).  

 Now select the new bold line segment and also select at the same time the left focus point. Under the Construct menu 
select Circle by Center and Radius. This will create a circle around the first focus point with a radius equal to the length 
of the bold line. 

 Under the Display menu change the color to Red. 
 Select the right endpoint of the original segment and the point 

in the middle at the same time. Under the Construct menu 
select Segment. This should create another shorter bold Red 
segment on the right hand side of the original segment. 

 Now select the new Bold Red line segment and the focus 
point on the right. Under the Construct  menu select Circle by 
Center and Radius. This will create another circle around the 
right focus point with a radius equal to the length of the bold 
blue line. 

 If the two circles do not intersect move one of the focus point 
closer so that the two circles do intersect. 

 Think about what the intersection points of the circles 
represent. 

 Using the selection tool precisely click on the circles point of intersection and a point will appear. 
 Finally, Select one of the points of intersection and the point that is on the line segment at the bottom. Under the 

Construct menu select Locus. This should create half of the ellipse. To create the other half, you need to select the other 
intersection point and the point on the line segment. Again, under the Construct menu select construct locus 

 
- Remember GSP is totally dynamic so go back and experiment changing the original givens.  What happens when you 

make the line segment at the bottom longer? 
- This is just one of many possible ways to construct an ellipse on GSP. Can you find others? 
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