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Why Does This Construction Work?

If you are Partner A, explain to your partner what steps were taken to
construct the perpendicular bisector in this image.

If you are Partner B, listen to your partner’s explanation, and then explain
to your partner why these steps produce a line with the properties of a
perpendicular bisector.

Then, work together to make sure the main steps in Partner A’'s explanation
have a reason from Partner B's explanation.
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Construction from Definition

Han, Clare, and Andre thought of a way to construct an angle
bisector. They used a circle to construct points Dand £the

same distance from A Then they connected Dand £and found

the midpoint of segment DE They thought that ray AFwould be
the bisector of angle DAE. Mark the given information on the
diagram:

Han’s rough-draft justification: Fis the midpoint of segment DE | noticed that Fis also on the
perpendicular bisector of angle DAE.

Clare’s rough-draft justification: Since segment DAis congruent to segment £4 triangle DEAis
isosceles. DFhas to be congruent to £Fbecause they are the same length. So, AFhas to be the

angle bisector.

Andre’s rough-draft justification: What if you draw a segment from Fto A Segments DFand EF
are congruent. Also, angle DAFis congruent to angle £AF. Then both triangles are congruent on
either side of the angle bisector line.

1. Each student tried to justify why their construction worked. With your partner, discuss each
student’s approach.
e What do you notice that this student understands about the problem?
e What question would you ask them to help them move forward?
1. Usingthe ideas you heard and the ways that each student could make their explanation
better, write your own explanation for why ray must be an angle bisector.
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Reflecting on Reflection |

P

1. Here is a diagram of an isosceles triangle APBwith
segment APcongruent to segment BP. Here is a valid
proof that the angle bisector of the vertex angle of an B
isosceles triangle is a line of symmetry.

Read the proof and annotate the diagram with each piece of information in the proof.
Write a summary of how this proof shows the angle bisector of the vertex angle of an
isosceles triangle is a line of symmetry.

Segment APis congruent to segment BPbecause triangle APBis isosceles.

The angle bisector of APBintersects segment AB. Call that point Q.

By the definition of angle bisector, angles APQand BPQare congruent.

Segment PQis congruent to itself.

By the Side-Angle-Side Triangle Congruence Theorem, triangle APQ must be

congruent to triangle BPQ.

e Therefore the corresponding segments AQand BQare congruent and corresponding
angles AQPand BQPare congruent.

e Since angles AQPand BQPare both congruent and supplementary angles, each angle
must be a right angle.

e So PQmust be the perpendicular bisector of segment AB.

e Because reflection across perpendicular bisectors takes segments onto themselves
and swaps the endpoints, when we reflect the triangle across PQthe vertex Pwill stay
in the same spot and the 2 endpoints of the base, Aand B will switch places.

e Therefore the angle bisector PQis a line of symmetry for triangle APB.
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Reflecting on Reflection |

A B

2. Hereis a diagram of parallelogram ABCD. Here is an
invalid proof that a diagonal of a parallelogram is a line of
symmetry.

D C

Read the proof and annotate the diagram with each piece of information in the proof.

Find the errors that make this proof invalid. Highlight any lines that have errors or false

assumptions.

The diagonals of a parallelogram intersect. Call that point M.

The diagonals of a parallelogram bisect each other, so MBis congruent to MD.

By the definition of parallelogram, the opposite sides ABand CDare parallel.

Angles ABMand ADMare alternate interior angles of parallel lines so they must be

congruent.

Segment AMis congruent to itself.

By the Side-Angle-Side Triangle Congruence Theorem, triangle ABMis congruent to triangle

ADM.

e Therefore the corresponding angles AVMBand AMDare congruent.

e Since angles AMBand AMD are both congruent and supplementary angles, each angle must
be aright angle.

e So ACmust be the perpendicular bisector of segment BD.

e Because reflection across perpendicular bisectors takes segments onto themselves and
swaps the endpoints, when we reflect the parallelogram across ACthe vertices Aand Cwill
stay in the same spot and the 2 endpoints of the other diagonal, Band D, will switch places.

e Therefore diagonal ACis a line of symmetry for parallelogram ABCD.
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Bisect It
Lesson Synthesis

e If | told you segment was a line of symmetry of this triangle,
what else could you tell me about that line?

e Can you justify your answers using transformations or
congruent parts of congruent figures?

e If triangle were not isosceles, would it still have a line of
symmetry?

e If triangle were not isosceles, would the angle bisector of
and the perpendicular bisector of be the same line?
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Going Both Ways Again

Cool-down

Explain the difference between these 2 statements:
Given figure /KL where segment JKis congruent to segment LA prove that:

1. If ray KPis the angle bisector of angle /KL, and Mis the midpoint of
segment /L, then ray APpasses through M.

2. If Mis the midpoint of segment /L, then ray KMbisects angle /KL.
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rectangle

A quadrilateral with four right angles.
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rhombus

A quadrilateral with four congruent sides.
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