
                                         (Creating Parallel Lines with a Transversal and Investigating its Angles)  
 First, select Preferences… under the Edit menu. Under the 

Units tab change the Precision measurement of Angle to 

“units” as shown at the right. 

 

 

 

 

 

 

 

 

 

 

 

 First switch the segment tool to the line tool by clicking 

and holding down on the segment tool, ,  and selecting 

the line tool as shown at the right. Then using the line tool 

,  , create a segment as shown at the right. 

 

 Using the point tool, , create a point above the segment 

as shown at the right. 

 

 Using the label tool, , you may want to label each of the 

points. Double click on the actual letter to alter the label. 

 

 

 Using the selection tool, , first click on any blank area 

of the sketch. Then, highlight the line AB  (just click on 

the center of the line but DO NOT click on the actual 

points A and B) and point C (as shown at the right).  Then, 

select Parallel Line under the Construct menu. 

 

 

 Using the selection tool, , experiment with dragging the 

points A, B, and C to different locations. 

 

 

 

 

Change the 
Angle Precision 

to “Units” 

Click and hold down 
on the segment tool 

and select the line tool. 
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 Using the line tool, , create a transversal as shown 

at the right.  Again use the label tools, if you would 

like to label the points. 

 

 

 

 Using the point tool, , create points at the 

intersections and any additional points needed to 

describe the possible angles (in the example at the 

right, an additional point needs to be created to the 

left of the intersection of the line containing point C). 

 

 

 

 

 

 

 

 

 To measure the angle AJE , highlight those three 

points in that specific order (first point A, then point J, 

and finally point E) using the selection tool,  .  

Then, select Angle under the Measure menu.  (if the 

word ‘Angle’ is “grayed out” it is because some 

additional item might be highlighted) 

 

Continue measuring the other seven angles. In the 

example at the right measure the angles: 

BJE   AJI  

BJI   CIJ  

HIJ   HID  

CID  

  

 Using the selection tool try dragging different points 

to new locations.  Which angles area always 

congruent?  Are there other relationships between 

other angles? 

 Using the label tool, ,  create a text box and 

describe your conclusions. 
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                                        (Investigating parallel lines and similar triangles)      
 First switch the segment tool to the line tool by clicking 

and holding down on the segment tool and selecting the 

line tool as shown at the right. Then using the line tool ,  

, create a triangle using 3 lines as shown at the right. 

 

 

 

 

 

 

 

 

 

 Using the point tool create a point between points A and C. 

 

 Using the selection tool highlight the line AB  and the 

newly created point D.  Then, select the Parallel Line 

option under the Construct menu. 

 

 

 

 

 

 

 

 Using the selections tool click on the intersection of the 

newly created line and line BC .  Label the new point E. 

 

 

 

 

 

 

 

 

 

 

 

 

Select the line 
tool first and 

create a triangle. 
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 Using the selections tool highlight point A and point C. 

Then, select Distance under the Measure menu. 

 

 

 

 

 

 Do the same to find the distance between  the following 

sets of points DC, BC, and EC. 

 

 

 

 Next, select Calculate under the Measure menu. 

 

 

 

 Reposition the Calculator (New Calculation) Window so that you can 

still see the measures in the sketch.  Then, literally click on the 

measure AC in the sketch. Next, press the  button on the calculator.  

Click on the measure DC in the sketch. Finally, press the . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 In a similar manner,  find the value of  BC/EC as shown at the 

right. 
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 Experiment with creating a table. Highlight all of the 

calculations and measurements and select Tabulate under the 

Graph menu. 

 

 

 

 

 

 

 

 

 Double click on the table. Then, using the selection tool try 

moving the original points to new locations and again double 

click the table to ‘record’ a new set of values.  What do you 

notice about the ratios?   

 

 

 Using the label tool, , create a text box  and describe what 

you discovered about the ratios and explain your conclusions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ratios always…….. 

 Using the label 
tool create a text 
box by clicking 
and dragging in 
an open space on 
the sketch.

M. Winking  p.108 
e-mail: wiseone@mindspring.com 



 

                                        (Applications of ratios and Parallel Lines)      

The Original Experiment 

Eratosthenes of Cyrene (275-194 B.C.) was a Greek 
scholar who lived and worked in Cyrene and 
Alexandria. Eratosthenes was director of the famous 
library in Alexandria, and is known for numerous 
important contributions to mathematics, geography, 
and astronomy. In particular, he is remembered for a 
technique he introduced which enabled him to 
compute the first reliable determination of the true 
size of the earth. 

This technique is based on the observation by 
Eratosthenes that the sun is directly overhead at noon 
in Syene in southern Egypt on the first day of 
summer. (This is the time of the summer solstice.) 
While visiting Syene Eratosthenes apparently stopped 
at a well and noted that the noon sun reflected directly 
back from the water in the bottom of the well. 

Since Eratosthenes knew that the earth was a sphere, 
he correctly reasoned that if he could determine the 
altitude of the noon sun at some other location on the 
first day of summer, AND if he knew the distance 
between these two locations, he could compute the 
circumference of the earth as a simple ratio. This 
principle is illustrated in the following illustration. 
  

(Introduction reference: September 1999 - Dr. Gordon G. Spear - http://www.phys-astro.sonoma.edu/observatory/eratosthenes/) 

 A dynamic and clear depiction of Eratosthenes experiment 

can be created using Geometer’s Sketchpad.  First you must 

assume that sun’s rays are practically parallel by the time 

the reach Earth.  Let’s first recreate a circle that represents 

the Earth in sketchpad.  Using the circle tool create a large 

circle in the bottom right hand corner of the screen. Using the 

label tool, , it may help to re-label the center to ‘Earth’s 

Center’ and the other control point to ‘Syene’ as shown at the 

right. 

  Eratosthenes noted that in this particular city on the first 

day of summer that the sun beams perfectly straight down. 

This would suggest that a staff being held upright with its 

base at the ground wouldn’t cast a shadow because the sun is directly overhead. In sketchpad, we can start by 

creating a segment that will represents the length of a staff.  Create a small horizontal line segment at the top of 

the sketch.  
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Highlight this 
segment and this 
point. Then select 

Circle By Center + 
Radius as shown.

Highlight this 
segment and this 
point. Then select 

Circle By Center + 
Radius as shown.

 The length of the staff isn’t important to Eratosthenes 

experiment only the angle it creates with the sun’s ray. 

 

 

 Click and hold down on the segment tool,  , and 

switch to the ray tool, .   

 

 

 

 

 

 

 Create a ray from the Earth’s Center passing through 

Syrene. 

 

 

 Create another ray from the Earth’s Center passing 

through another point on the circle above Syrene. After 

creating the ray re-label the new point Alexandria. 

 

 

 

 

 

 

 Using the selection tool highlight the point Syrene and the 

segment that represents the staff length.  Then, select  

Circle By Center + Radius from the Construct menu. 

 

 In a similar manner highlight the point Alexandria and the 

segment that represents the staff length.  Then, select  

Circle By Center + Radius from the Construct menu. 

 

 

 

 

 

 

 

 

 

Switch to 
the ray 
tool. 
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 Using the selection tool, create points at the 

intersections that would represent the tops of a staff. 

When the selection tool is placed precisely above an 

intersection, you can create a point by clicking on 

the intersection.  The information bar will also 

notify you of what to do. 

 

 

 

 

 

 

 

 

 Next we need to hide the rays and then create 

segments from the tips of the staffs to the center of 

the Earth.  First, using the selection tool highlight the 

two rays and the two circles. Then, select “Hide 

Path Objects” under the Display menu. 

 

 

 

 

 

 

 

 

 Switch the ray tool back to the segment tool.  Create 

segments from the Earth’s Center to each of the 

points representing the ends of the staff. 

 

 

 

 

 

 

 

 

 

 

 

 

Click on these two 
intersections to 
create points of 
intersections.

Click on these two 
intersections to 
create points of 
intersections.

Information bar 

Switch to the 
segment 

tool. 
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 Highlight the point that represents the center of the Earth 

and the top of the staff at Syrene (point A in the diagram). 

Then, select Line under the Construct menu. This line 

will represent the Sun’s ray at noon on the first day of 

summer. 

 

 

 

 

 

 At this precise time, another observer in Alexandria noted 

the angle the sun made with a staff.  The sun’s rays would 

be parallel. To create another parallel sun ray, select or 

highlight the point at the top of the Staff in Alexandria 

(point B in the diagram) and highlight the first Sun ray.  

Then, select Parallel Line under the Construct menu. 

 

 

 

 

 

 Using the staff’s shadow and a string the observer at 

Alexandria was able to determine the angle 

))()(( AlexandriaBC .  The observer determined that 

this angle was 7.2°.   Highlight the points in the same 

order that they are listed above and select Angle under the 

Measure menu. 

 From this Eratosthenes, was able to determine the central 

angle ))(')(( SyreneCentersEarthAlexandriam .  

How did he determine the central angle?  

       

        

 

 What would ))()(( AlexandriaBCm  of need to be to 

suggest the Earth is FLAT?     

 

 Try moving the point that represents Alexandria until you 

can get the angle to be as close as possible to 7.2°. 

 Eratosthenes knew the distance between the two cities was 5000 stadia which is equivalent to about 487.8 miles 

(assuming he was using the Egyptian measure for a stadia).  Using ratios, can you determine how many miles it 

would take to make the full 360° around the Earth’s circumference given that 7.2° represented 487.8 miles? 
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