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GEOMETRY STANDARD G.4 

The student will construct and justify the constructions of 

a) a line segment congruent to a given line segment; 

b) the perpendicular bisector of a line segment; 

c) a perpendicular to a given line from a point not on the line; 

d) a perpendicular to a given line at a given point on the line; 

e) the bisector of a given angle; 

f) an angle congruent to a given angle; and 

g) a line parallel to a given line through a point not on the given line. 

h) an equilateral triangle, a square, and a regular hexagon inscribed in a circle. 
 

B.  Construct the perpendicular bisector of a line segment.  Or, construct the midpoint of a 

line segment. 

1. Begin with line segment XY. 
 

2. Place the compass at point X.  Adjust the compass radius so that 

it is more than (½)XY.  Draw two arcs as shown here. 

 

3. Without changing the compass radius, place the compass on 

point Y.  Draw two arcs intersecting the previously drawn arcs.  

Label the intersection points A and B. 

 

4. Using the straightedge, draw line AB.  Label the intersection 

point M.  Point M is the midpoint of line segment XY, and line 

AB is perpendicular to line segment XY. 

 

 

Video Directions:  https://www.mathopenref.com/constbisectline.html 
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C.  Given point R, not on line k, construct a line through R, perpendicular to k. 

1. Begin with point line k and point R, not on the line. 

 

2. Place the compass on point R.  Using an arbitrary radius, 

draw arcs intersecting line k at two points.  Label the 

intersection points X and Y.  

3. Place the compass at point X.  Adjust the compass radius 

so that it is more than (½)XY.  Draw an arc as shown 

here. 

 

4. Without changing the compass radius, place the 

compass on point Y.  Draw an arc intersecting the 

previously drawn arc.  Label the intersection point B. 

 

5. Use the straightedge to draw line RB.  Line RB is 

perpendicular to line k. 

 

 

Video Directions:  https://www.mathopenref.com/constperpextpoint.html 
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D.  Given point P on line k, construct a line through P, perpendicular to k. 

1. Begin with line k, containing point P. 

 

2. Place the compass on point P.  Using an arbitrary radius, 

draw arcs intersecting line k at two points.  Label the 

intersection points X and Y. 
 

3. Place the compass at point X.  Adjust the compass radius so 

that it is more than (½)XY.  Draw an arc as shown here. 

 

4. Without changing the compass radius, place the compass on 

point Y.  Draw an arc intersecting the previously drawn arc.  

Label the intersection point A. 

 

5. Use the straightedge to draw line AP.  Line AP is 

perpendicular to line k. 

 

 

Video Directions:  https://www.mathopenref.com/constperplinepoint.html 
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E.  Construct the bisector of an angle. 

1. Let point P be the vertex of the angle.  Place the 

compass on point P and draw an arc across both sides 

of the angle.  Label the intersection points Q and R. 

 

2. Place the compass on point Q and draw an arc across 

the interior of the angle. 

 

3. Without changing the radius of the compass, place it 

on point R and draw an arc intersecting the one drawn 

in the previous step.  Label the intersection point W. 

 

4. Using the straightedge, draw ray PW.  This is the 

bisector of QPR. 

 

 

Video Directions:  https://www.mathopenref.com/constbisectangle.html 
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F.  Construct an angle congruent to a given angle. 

1. To draw an angle congruent to A, begin by 

drawing a ray with endpoint D. 

 

2. Place the compass on point A and draw an 

arc across both sides of the angle.  Without 

changing the compass radius, place the 

compass on point D and draw a long arc 

crossing the ray.  Label the three intersection 

points as shown. 

 

3. Set the compass so that its radius is BC.  

Place the compass on point E and draw an 

arc intersecting the one drawn in the previous 

step.  Label the intersection point F. 

 

 

4. Use the straightedge to draw ray DF. 

 EDF BAC 

 

 

Video Directions:  https://www.mathopenref.com/constcopyangle.html 

D 

A 

E 

B 

C 

D 
A 

F 

E D 

C 

B 

A 

F 

E D 

C 

B 

A 

https://www.mathopenref.com/constcopyangle.html


6 

G.  Given a line and a point, construct a line through the point, parallel to the given line. 

1. Begin with point P and line k. 

 

2. Draw an arbitrary line through point P, 

intersecting line k.  Call the intersection point Q.  

Now the task is to construct an angle with vertex 

P, congruent to the angle of intersection. 

 

3. Center the compass at point Q and draw an arc 

intersecting both lines.  Without changing the 

radius of the compass, center it at point P and 

draw another arc. 

 

4. Set the compass radius to the distance between 

the two intersection points of the first arc.  Now 

center the compass at the point where the second 

arc intersects line PQ.  Mark the arc intersection 

point R. 

 

5. Line PR is parallel to line k. 

 

 

Video Directions:  (Angle copy method) https://www.mathopenref.com/constparallel.html 

(Rhombus method) https://www.mathopenref.com/constparallelrhombus.html 
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H.  an equilateral triangle, a square, and a regular hexagon inscribed in a circle.  

Triangle: 

0. Using your compass, draw a circle and label the 

center O. 

 

1. Mark a point anywhere on the circle. 

 

2. Set the compasses on this point and set the width 

of the compasses to the center of the circle. The 

compasses are now set to the radius of the circle 

 

3. Make an arc across the circle. 

 

4. Move the compasses to this new point and draw 

another arc. 

 

https://www.mathopenref.com/radius.html
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5. Continue in this way until you have six points in 

total. 

 

6. Label every other point B,D and F 

 

7. Draw the lines BD, DF, FB 

 

 

Video Directions:  https://www.mathopenref.com/constinequilateral.html 
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Square:  (perpendicular bisector steps are in item B on page 1) 

0. Using your compass, draw a circle and label the 

center O. 

 

1. Mark a point A on the circle. This will become 

one of the vertices of the square. 

 

2. Draw a diameter line from the point A, through 

the center and on to cross the circle again, 

creating point C. 

 

3. Set the compass on A and set the width to a little 

more than the distance to O. 

 

4. Draw an arc above and below O. 
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5. Move the compass to C and repeat. 

 

6. Draw a line through where the arc pairs cross, 

making it long enough to touch the circle at top 

and bottom, creating the new points B and D.  

 

This is a diameter at right angles to the first one 

AC. 

 

7. Draw a line between each successive pairs of 

points A, B, C, D 

 

 

Video Directions:  https://www.mathopenref.com/constinsquare.html 
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Hexagon:  (similar construction steps as with triangle) 

0. Using your compass, draw a circle and label the 

center O. 

 

1. Mark a point anywhere on the circle. This will be the 

first vertex of the hexagon 

 

2. Set the compasses on this point and set the width 

of the compasses to the center of the circle. The 

compasses are now set to the radius of the circle 

 

3. Make an arc across the circle. 

 

4. Move the compasses to this new point and draw 

another arc. 

 

https://www.mathopenref.com/vertex.html
https://www.mathopenref.com/radius.html
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5. Continue in this way until you have six points in 

total. 

 

6. Draw a line between each successive pairs of 

vertices, for a total of six lines. 

 

 

Video Directions:  https://www.mathopenref.com/constinhexagon.html 

 

 

On line Compass tool: 
 

Closed small dot on the left is the “centering” end of the 

compass.  Use that end to “drag” the compass into place 

 

Filled large dot in the middle allows you to lengthen or shorten 

the compass to the desired length. Once set, for most bisector 

problems, you won’t change it during the problem. 

 

Open large dot on the pointer end is the “drawing” end; rotate 

that around to draw the arc 

https://www.mathopenref.com/constinhexagon.html

