Composing Transformations					Name ________________________________
Adv Geometry							Date _________________  Block __________


Work through the following with your partner using the grid paper provided.

Part 1:  Reflection-Reflection (non-parallel lines)
1. On the first grid, graph the figure with the following vertices:  A (0, 3)  B (-3, 1)  C (-7, 5)  D (-3, 6)
2. Reflect ABCD over the line x = 1. Label it A’B’C’D’
3. Reflect A’B’C’D’ (the new figure) over the x-axis. Label it A’’B’’C’’D’’
4. A’’B’’C’’D’’ has been rotated ________ degrees from its original position.
*BONUS:  What is the center of the rotation? ___________

Is a non-parallel double-reflection commutative?
5. Start with ABCD and reflect first over the x-axis, then reflect over the line x = 1.
6. Did you end up with the same figure in the same position (A’’B’’C’’D’’)?  ___________


Part 2:  Reflection-Reflection (parallel lines)
1. On the next grid, graph the figure with the following vertices:  A (-1, 4)  B (3, 5)  C (5, 0)
2. Reflect ABC over the x-axis. Label it A’B’C’
3. Reflect A’B’C’ over the line y = 2. Label it A’’B’’C’’
4. What single translation will map ABC to A’’B’’C’’?

Is a parallel double-reflection commutative?
5. Start with ABC and first reflect over the line y = 2, then reflect over the x-axis.
6. Did you end up with the same figure in the same position (A’’B’’C’’)?  ___________


Part 3:  Translation-Reflection (aka Glide-Reflection)
1. On the next grid, graph the figure with the following vertices:  A (4, 8)  B (8, 4)  C (5, 2)  D (2, 3)
2. Translate the figure using (x, y)  (x + 1, y – 5). Label it A’B’C’D’
3. Reflect A’B’C’D’ over the y-axis. Label it A’’B’’C’’D’’
4. What single transformation can be applied to ABCD to obtain A’’B’’C’’D’’? 

Is a glide-reflection commutative?
5. Start with ABCD and first reflect over the y-axis, then translate using (x, y)  (x + 1, y – 5).
6. Did you end up with the same figure in the same position (A’’B’’C’’D’’)?  ___________


Part 4:  Rotation-Reflection 
1. On the next grid, graph the figure with the following vertices:  A (0, -3)  B (4, 1)  C (6, -5)  D (3, -5)
2. Rotate ABCD 90 counterclockwise. Label it A’B’C’D’
3. Reflect A’B’C’D’ over the y-axis. Label it A’’B’’C’’D’’
4. What single transformation can be applied to ABCD to obtain A’’B’’C’’D’’?

Is a rotation-reflection commutative?
5. Start with ABCD and first reflect over the y-axis, then rotate 90 counterclockwise.
6. Did you end up with the same figure in the same position (A’’B’’C’’D’’)?  ___________


Part 5:  Are they congruent? 
1. Observe the two figures on grid #5. Do they appear to be congruent?  (circle one)    YES     NO
2. If the two figures are truly congruent there is a transformation that can be applied to ABCD to obtain LMNO. Describe this transformation.




3. Observe the two figures on grid #6. Do they appear to be congruent? (circle one) 	   YES     NO
4. If the two figures are truly congruent there is a transformation that can be applied to ABC to obtain LOP. Describe this transformation.


5. Bonus:  Describe the transformation in a different way!




6. Are the two figures on grid #7 congruent? (circle one)	YES        NO
7. If so, describe this transformation(s) that can be applied to ABC to obtain DEF.
If not, describe which point(s) could be moved and where to in order to make the figures congruent.




8. CHALLENGE:  Are the two figures on grid #8 congruent? (circle one)	YES        NO
9. If so, describe this transformation(s) that can be applied to ABCD to obtain BERL.
If not, describe which point(s) could be moved and where to in order to make the figures congruent.








DOUBLE BONUS!
What type of quadrilateral does figure ABCD in grid #8 resemble? _________________________
In order for it to be that type of quadrilateral, what must be true? 


How can you determine whether or not it is true? Show this below.





On your own:
1.) Begin with a triangle A (_____, _____)  B (_____, _____)  C (_____, _____)

2.) Fill in the blanks with any numbers you choose:
· (x, y)  (x _________, y)
· (x, y)  (x _________, y _________)
· (x, y)  (x, y _________)
· (x, y)  (x _________, y _________)

3.) Perform the above transformations on triangle ABC.

4.) What are the new coordinates?	A’ (______, ______)  B’ (______, ______)  C’ (______, ______)  

5.) What single translation could be applied to map triangle ABC to triangle A’B’C’?

(x, y)  (x _________, y _________)

6.) Choose a line to reflect triangle A’B’C’ over and perform the reflection. Label it A’’B’’C’’.
(x or y-axis or any x = ___ or y = ___)

7.) Choose a second line to reflect over not parallel to the first and perform the reflection. Label it A’’’B’’’C’’’.

8.) What are the new coordinates?	A’’’ (______, ______)  B’’’ (______, ______)  C’’’ (______, ______)  

9.) The triangle has now been rotated _________° from its original orientation.


Give the following directions to your partner:
1.) Draw the triangle A (_____, _____)  B (_____, _____)  C (_____, _____)  *These should be your chosen coordinates from above!
2.) Give verbal directions for your partner to perform your translations. (i.e. “translate using by mapping…”)
3.) Have your partner write down their new coordinates in the box below.
4.) Have your partner determine and write down the single translation to go from triangle ABC to A’B’C’.
5.) Instruct your partner to perform the reflections you chose.  (i.e. “reflect over the line…”)
6.) Have your partner write down the angle of rotation from the original triangle.
7.) Switch roles and repeat #1-6.
8.) Check your answers.  Did you agree?!




My partner’s:  A’ (______, ______)  B’ (______, ______)  C’ (______, ______)  
My partner’s single translation:   (x, y)  (x _________, y _________)
My partner’s:  A’’’ (______, ______)  B’’’ (______, ______)  C’’’ (______, ______)  
My partner’s angle of rotation from the original triangle:  ________°
Part 3:  Translation-Translation
1. On the next grid, graph the figure with the following vertices:  A (-1, 1)  B (-3, 6)  C (-5, -2)
2. Translate the figure using (x, y)  (x + 5, y – 2). Label it A’B’C’
3. Translate A’B’C’ using (x, y)  (x, y + 4). Label it A’’B’’C’’
4. What single translation will map ABC to A’’B’’C’’? 

Is a double-translation commutative?
5. Start with ABC and translate first using (x, y)  (x, y + 4), then using (x, y)  (x + 5, y – 2).
6. Did you end up with the same figure in the same position (A’’B’’C’’)?  ___________


