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Definition of Transformational Proof: A transformational proof is an alternative method of proving theorems in geometry.  
Definition of Congruence: Two geometric objects are congruent if and only if there exists an isometry that maps one onto the other. 
Using the transformational definition of congruence a transformational proof consist of two parts
 (1) Identifying the specific isometry that maps the first object  (i.e. a triangle) on to a second object ( i.e. a congruent triangle).
(2) Using the “Given” and previous results to show that the chosen isometry does what is claimed.  For example, to prove two triangle are congruent, you must show that the chosen isometry maps all three vertices of one triangle onto a second triangle.
In this activity we will investigate the first part of a transformational proof.
Open Transformational_Proofs_Congruence_Student.tns.  For each of the following  problems, identify the isometry that could be used to prove the result.  Test your choice using the Transformation Menu on your Nspire.
Problem 1
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       Answer:   Since  we must show that is congruent to we first observe that is oriented clockwise and  is also oriented  clockwise, therefore the transformation is direct and either a translation or a rotation.  Also since  maps to ,  it is a fixed point and must be a rotation around .   And since  must map to , the angle of rotation is  which we know to be  Therefore we will try.



Problem 2
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Answer:   We must show that is congruent to . In a traditional proof we might first prove that is congruent to  and then use the fact that corresponding parts of congruent figures are congruent.  Here, if we find an isometry that maps onto , it will also map onto .  First observe that is oriented clockwise and  is also oriented  clockwise, therefore the transformation is direct and either a translation or a rotation.  Also since  maps to , it is a fixed point and the necessary transformation must be a rotation around .   Finally, since  must map to , the angle of rotation is   (since ,  and  are collinear.)  Also note that a rotation of  is the only rotation that maps line segments onto parallel line segments and was given parallel to .    Therefore we will try .
Problem 3
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Answer:   Since  we must show that is congruent to we first observe that is oriented clockwise and  is also oriented  clockwise, therefore the transformation is direct and either a translation or a rotation.  Also since  maps to ,  it is a fixed point and must be a rotation around .   And since  must map to , the angle of rotation is   (negative because the roatation is clockwise.)  Therefore we will try .
Problem 4
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Answer:   Since  we must show that is congruent to we first observe that is oriented clockwise and  is oriented counterclockwise, therefore the transformation is opposite.  Also since  maps to  it is a fixed point (likewise for ).  Therefore the needed isometry must be a reflection and the line of reflection must pass through both  and .  Therefore we will try .
Problem 5
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Answer:   Since  we must show that is congruent to we first observe that is oriented counterclockwise and  is also oriented  clockwise, therefore the transformation is opposite. There are no obvious fixed points, but if the isometry was a reflection it would have to map  onto  and thus the line of reflection would have to be the perpendicular  bisector of line segment  ( also the perpendicular bistor of  and  also). Clearly this cannot be true (try it in the tns file).  Therefore it is not a simple line reflection, but a composition of two isometries.  Note that   (similar to Problem 1) and   ((similar to Problem 3). Therefore we will try the composition of  and  which is also an isometry.  Note, this isometry is actually a glide reflection

Problem 6
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[bookmark: _GoBack]Answer:   Since  we must show that is congruent to we first observe that is oriented clockwise and  is also oriented  counterclockwise, therefore the transformation is opposite. But it is not a simple reflection.  However, if we use the translation,   to map  to a new triangle , we can show that  maps onto and that the necessary isometry is the composition   .  This is Glide Reflection.   (Note: The order of the translation and reflection does not matter). 
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Given: Seghent BC is congruent to segment
segment BD is congruent to segment EF.

Prove: ABDC is congruent to AFEA
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Given: C, B, and E are collinear, ZACBis
congruentto £ FBE, segment AC is
congruent to segment BF, and segment CB
is congruent to segment BE.

Prove: AABC is congruent to AFEB
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Given: Quad JMLK is a parallelogram, and

segment JN is parallel to segment QL.

Prove: Segment QL is congruent to segment
IN.
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Problem 1

Given: Segment AB is congruent to segment
BD, segment BC is congruent to segment
BE, and segment DB is perpendicular to
segment AE at B.

Prove: AABC is congruent to ADBE L
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Problem 3

Given: LBAC is congruent to £ DAE,
segment AB is congruent to segment AC,
and segment AD is congruent to segment
AE.

Prove: AABD is congruent to AACE
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Problem 4

Given: Line AP is the perpendicular bisector
of BC, and £ CPE is congruent to £BPD .

Prove: Line segment AE is congruent to line
segment AD
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