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6.13 Justifying Constructions
A Solidify Understanding Task

Compass and straightedge constructions can be justified using such
tools as:

« the definitions and properties of the rigid-motion transformations
« identifying corresponding parts of congruent triangles

« using observations about sides, angles and diagonals of special types of quadrilaterals

Study the steps of the following procedure for constructing an angle bisector, and complete the
illustration based on the descriptions of the steps.

Steps Illustration

Using a compass, draw an arc (portion of a
circle) that intersects each ray of the angle to be
bisected, with the center of the arc located at the
vertex of the angle.

Without changing the span of the compass, draw
two arcs in the interior of the angle, with the
center of the arcs located at the two points
where the first arc intersected the rays of the
angle.

With the straightedge, draw a ray from the
vertex of the angle through the point where the
last two arcs intersect.

Explain in detail why this construction works. It may be helpful to identify some congruent
triangles or a familiar quadrilateral in the final illustration. You may also want to use definitions or
properties of the rigid-motion transformations in your explanation. Be prepared to share your
explanation with your peers.
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Study the steps of the following procedure for constructing a line perpendicular to a given line
through a given paoint, and complete the illustration based on the descriptions of the steps.

Steps Hlustration

Using a compass, draw an arc (portion of a
circle) that intersects the given line at two
points, with the center of the arc located at the
given point.

Without changing the span of the compass,
locate a second point not on the given line, by
drawing two arcs on the same side of the line,
with the center of the arcs located at the two
points where the first arc intersected the line.

With the straightedge, draw a line through the
given point and the point where the last two
arcs intersect.

Explain in detail why this construction works. It may be helpful to identify some congruent
triangles or a familiar quadrilateral in the final illustration. You may also want to use definitions or
properties of the rigid-motion transformations in your explanation. Be prepared to share your
explanation with your peers.
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Study the steps of the following procedure for constructing a line parallel to a given line through a

given point.

Steps

Illustration

Using a straightedge, draw a line through the
given point to form an arbitrary angle with the
given line.

Using a compass, draw an arc {portion of a
circle) that intersects both rays of the angle
formed, with the center of the arc located at the
point where the drawn line intersects the given
line.

Without changing the span of the compass, draw
a second arc on the same side of the drawn line,
centered at the given point. The second arc
should be as long or longer than the firstarc,
and should intersect the drawn line.

Set the span of the compass to match the
distance between the two points where the first
arc crosses the two lines. Without changing the
span of the compass, draw a third arc that
intersects the second arc, centered at the point
where the second arc intersects the drawn line.

With the straightedge, draw a line through the
given point and the point where the last two
arcs intersect.

Explain in detail why this construction works. It may be helpful to identify some congruent
triangles or a familiar quadrilateral in the final illustration. You may also want to use definitions or
properties of the rigid-motion transformations in your explanation. Be prepared to share your

explanation with your peers.
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