Points of Concurrency in a Triangle
How to construct the ORTHOCENTER:
Step 1: Set the compass width to the length of a side of the triangle. Any side will do, but the shortest works best. 

Step 2: With the compass on B, one end of that line, draw an arc across the opposite side. Label this point F 

Step 3: Repeat for the other end of the line, C. Label this point P. *Note  If you find you cannot draw these arcs on the opposite sides, the orthocenter is outside the triangle. See note below* What we do now is draw two altitudes. This is the same process as constructing a perpendicular to a line through a point. 

Step 4: With the compass on B, set the compass width to about two thirds the distance to P. 

Step 5: From B and P, draw two arcs that intersect, creating point Q. 

Step 6: Use a straightedge to draw a line from C to Q. The part of this line inside the triangle forms an altitude of the triangle. Now we repeat the process to create a second altitude. 

Step 7: With the compass on C, set the compass width to about two thirds the distance to F. 

Step 8: From C and F, draw two arcs that intersect, creating point E. 

Step 9: Use a straightedge to draw a line from B to E. The part of this line inside the triangle forms an altitude of the triangle. 

Step 10: Done. The point where the two altitudes intersect is the orthocenter of the triangle. (You may need to extend the altitude lines so they intersect if the orthocenter is outside the triangle)

Check out this website – there is an interactive construction: http://www.mathopenref.com/constorthocenter.html
How to construct the CIRCUMCENTER:
Step 1: Find the bisector of one of the triangle sides. Any one will do. 

· Place the compass on one end of the line segment. 

· Set the compass width to a approximately two thirds the line length. The actual width does not matter. 

· Without changing the compass width, draw an arc above and below the line. 

· Again without changing the compass width, place the compass point on the the other end of the line. Draw an arc above and below the line so that the arcs cross the first two. 

· Using a straightedge, draw a line between the points where the arcs intersect. 

· This line is perpendicular to the first line and bisects it (cuts it at the exact midpoint of the line).

Step 2: Repeat for the another side. Any one will do. 

Step 3: Mark the point where these two perpendiculars intersect as point O. 

Step 4: Done. The point O is the circumcenter of the triangle ABC. 
Note: This point may lie outside the triangle. This is normal.

Check out this website – there is an interactive construction: http://www.mathopenref.com/constcircumcenter.html
How to construct the CENTROID:

Step 1: Construct the midpoint of one side of the triangle. Any side will do.

· Place the compass on one end of the line segment. 

· Set the compass width to a approximately two thirds the line length. The actual width does not matter. 

· Without changing the compass width, draw an arc above and below the line. 

· Again without changing the compass width, place the compass point on the the other end of the line. Draw an arc above and below the line so that the arcs cross the first two. 

· Line up the arcs. Place a dot on the side of the triangle.

Step 2: Draw a median. This is a line from the vertex through the midpoint of the opposite side.

Step 3: Repeat for another side of the triangle.

Step 4: Draw a line from the last vertex of triangle, through the point of intersection of the other two lines.

Step 5: Done. Label the point of intersection point P. This is your centroid.
Check out this website – there is an interactive construction: http://www.mathopenref.com/constcentroid.html
How to construct the INCENTER:
Step 1: Place the compass point on any of the triangle's vertices. Adjust the compass to a medium width setting. The exact width is not important. 

Step 2: Without changing the compass width, draw a sweeping arc across each adjacent side. 

Step 3: Change the compass width if desired, then from the point where each arc crosses the side, draw two arcs inside the triangle so that they cross each other, using the same compass width for each. 

Step 4: Using the straightedge, draw a line from the vertex of the triangle to where the last two arcs cross. 

Step 5: Repeat all of the above at any other vertex of the triangle. You will now have two new lines drawn. 

Step 6: Done. Mark a point where the two new lines intersect. This is the incenter of the triangle.

Check out this website – there is an interactive construction:

http://www.mathopenref.com/constincenter.html 
