Activity:  Transformations with a Mira





1.	Using a mira, draw the reflection of triangle ABC through the linem.. Label the image A'B'C'.  Construct lines AA', BB', and CC'.























� EMBED Word.Picture.6  ���


�seq User_Box  \* Arabic�1�




































































	a.	Describe any relationships you observe between triangle ABC and triangle A'B'C'.




















�
	b.	In a sentence, describe how you would:


			


		(1)	use the mira to find the relationship between the lengths of sides AC and A'C'; AB and A'B'; and BC and B'C'.  Describe the relationship.





























		(2)	use the triman compass to find the relationship between the lengths of sides AC and A'C'; AB and A'B'; and BC and B'C'.  Describe the relationship.


















































	c.	In a sentence, describe how you would use the mira to find the relationship between line m  and segments AA', BB', and CC'.  Describe the relationship.









































2.	Use the mira to locate the line m   so that point P is the reflection of point A through the line.
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	Describe the relationship between the points and the line.






























































3.	Given that m   and n  are parallel, draw the reflection of triangle ABC through the line m . Label the image A'B'C'.  Then draw the reflection of triangle A'B'C' through line n.   Label the second image A"B"C".  Construct segments AA", BB", and CC".
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	a.	Describe the relationship between triangle ABC and triangle A"B"C".






































	b.	Describe the relationship among the segments AA", BB", and CC". 





























4.	Draw the reflection of triangle ABC through the line m and then reflect the image through line n.  Label the final image A"B"C".  Draw segments AA", BB", and CC".
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	a.	Describe the direction triangle ABC was translated in terms of line m  and line n . 




















	Now draw the image of triangle ABC through the line n and then reflect the image of the through line m.  Label the final image A"B"C".  Draw segments AA", BB", and CC".
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	b.	Describe the direction triangle ABC was translated in terms of line m and line  n..


























�
	c.	If a figure is translated by reflecting it through two parallel lines, what appears to be the direction of the translation?  Do your results in Problem 3 support your conclusion?


























	d.	Use a ruler to measure the distance between the pairs of parallel lines in both Problem 3 and Problem 4.  Then measure the distance between sets of corresponding points in the preimage and the final image in each problem.  What is your conclusion concerning the relationship between the distance between the lines of reflection and the distance between the preimage and the final image?


























5.	Draw the reflection of triangle ABC through the line m  and then reflect the image through line n.  Label the final image A"B"C".  Draw segments AA", BB", and CC".
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Do your conclusions in (4) hold when the figure intersects one of the parallel lines of reflection?  Describe the basis of your answer.
































.	Draw the image of triangle ABC through the line m.  Label the image A'B'C'.  Next, draw the image of triangle A'B'C' through line n.  Label the second image A"B"C".  Finally, using point T as the center, draw three circles with radii TA, TB, and TC, respectively.
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	a.	Describe the relationship between triangle ABC and triangle A"B"C".























	b.	What do you observe about the three pairs of distances  AT and A"T , BT and B"T , and CT  and  C"T ?  about the angles  pATA", pBTB", and pCTC"?



































	c.	Use wax paper to make a tracing of triangle ABC.  Place the tracing on the triangle and stick a pin through the paper at point T.  Now move the tracing along the "tracks" you drew until it coincides with triangle A"B"C".  Is it necessary to flip the figure or to turn the figure to do this?

















	d.	What is the relationship between triangles ABC and A"B"C"?

















	e.	Go back to the figure and construct segments CT, C'T, and C"T.  Observe the angles formed by these segments and the lines of reflection.  What is the relationship between the angle formed by the lines of reflection (angle PTQ) and the angle of rotation of the figure (angle CTC")?























7.	Let m and n be two lines that are both perpendicular to line p.  Draw the reflection of triangle ABC through line m, reflect that image through line n, and, finally, reflect the second image through line  p.  Label the third image A'"B'"C"'.
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	a.	Describe the relationship between triangle ABC and triangle A"'B"'C"'.























	b.	What kind of transformation is this?











�
	c.	Draw the segments AA"', BB"', And CC'".  Determine and describe the relationship between line p and each of these three segments.



































	





	d.	Label the point of intersection of line p and segment AA"' as point P.  Construct Segment A"P.  Use the mira to compare angles made by segment A"P and line p and the angle made by segment A"'P and line p.  How do the angles compare?  Repeat for points B and C.





�
8.	Construct rays PA, PB, PC, and PD.  Using the mira, construct the midpoints of segments PA, PB, PC, and PD and label the points A', B', C', and D', respectively.  Draw figure A'B'C'D'.
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	a.	What is the relationship between figure ABCD and figure A'B'C'D'?























	b.	What is the ratio of segment PA' to PA?  (This ratio is called the scaling factor and is usually denoted k.)




















	c.	What is the ratio of segment AB to segment A'B'?














	d.	What do you think would happen to the image if the scaling factor was changed to 1:3?























	Go back to the drawing and construct points A", B", C", and D" on the rays so that AA"=PA, BB"=PB, CC"=PC, and DD"=PD.  Draw the figure A"B"C"D".





	e.	What is the relationship between figure ABCD and figure A"B"C"D"?




















	f.	What is the ratio of segment PA" to PA?




















	g.	What is the ratio of segment AB to segment A"B"?




















	h.	What do you think would happen to the image if the scaling factor was changed to 3:1?




















�
9.	Look back at the constructions to write the following definitions.





	a.	Define a translation as a composition of reflections.





























	b.	Define a rotation as a composition of reflections.





























	c.	Define a glide reflection as a composition of reflections.























10.	Use your transformations to complete the table below.  Put a check in the box if the property is preserved.  Put a cross in the box if it is not preserved.





�PRIVATE ��Attribute�
Reflection�
Translation�
Rotation�
Glide Reflection�
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