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Chapter 16:

Problems: The Four Symmetries

This file contains a selection of problems related to Chapter 16.  These may be used when making up exams.

Recognizing Symmetry Types

· Pairs of congruent figures are given below.  For each pair, indicate by which of the four types of transformations the copies are related (translation, reflection, rotation, glide reflection).
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· Six copies of a shape are given below.  You are to identify the type of transformation (translation, rotation, reflection, glide reflection) is used to go from the first copy (a) to each of the later copies of the figure.
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From (a) to (b):

From (a) to (c):

From (a) to (d):

From (a) to (e):

From (a) to (f):

[image: image24.wmf]
Alternate sets:
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Analyzing Transformations
· In the figure below, triangle ABC is first reflected across line l1.  Then the result is reflected across line l2.  The final result after two reflections is labeled as triangle A'B'C'.
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(a)
How are triangles ABC and A'B'C' related (translation, rotation, reflection, glide reflection)?

(b)
Draw the three point image segments AA', BB', CC'.   How many units long are the segments?

(c)
What is the distance between l1 and l2?

(d)
What relationship do you notice between your answers in parts (b) and (c)?  

Describe:

· Two congruent shapes are pictured below.  Carefully show the point image segments AA', BB', CC'.
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(a)
Describe how the three point image segments are related.

(b)
Draw in the reflection line between the two figures.  Describe the relationship between each of the point image segments and the reflection line.

· Given the following figure and the translation vector, draw the transformed image of the figure on the dot paper.
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· Two figures are given below which are related by a glide reflection.  
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(a)
Four lines, A, B, C, and D are given above.  Indicate which line is the glide reflection line going between the two figures.


Choose one:
A   B   C   D
(b)
Describe the process that you used to decide the glide reflection line in part (a) above.



Your Description:
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The two copies of the figure below are related by a glide reflection.  Indicate which of the lines, A, B, C, or D, is the glide reflection line and also describe how you made your decision.

Reflection line (choose one)?   A B C D

Describe how you can decide if a line is the correct glide reflection line.

Your Description:

· Two figures are given below which are related by a rotation.  
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(a)
Find and circle the point that  is the center of rotation between the two figures.

(b)
Describe the process that you used to decide the center of rotation in part (a) above.



Your Description:

· A triangle ABC is shown on the dot paper below. 
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(a)
Carry out the following construction:

i)
Reflect triangle ABC across line l1.  Label the reflection as A'B'C' where A' is the reflection of A, B' is the reflection of B, etc.

ii)
Reflect the new triangle A'B'C' over line l2.  Label the third triangle as A''B''C''. 

(b) How are triangle ABC and triangle A''B''C'' related (translation, reflection, rotation, glide reflection)?

(c)
Draw the point image segments AA'', BB'', CC''.  How long are these segments?

(d)
How far apart are lines l1 and l2?

(e)
What is the relationship between the answers you found in part (c) and the answer in part (d)?  Describe this relationship.

· The two figures below are related by a glide reflection.  Draw the glide reflection line which carries one figure to the other.
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· Figure A is shown on the dot paper below. 
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(a)
Carry out the following construction:

i)
Reflect figure A across line l1.  Label the reflection as figure A'.

ii)
Reflect the new figure A' over line l2.  Label the third figure as figure A''. 

(b)
How are figure A and figure A'' related (translation, reflection, rotation, glide reflection)?

(c)
Find and circle the center of rotation on the dot paper.

· Two figures are given below which are related by a rotation.  
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(a)
Four points, A, B, C, and D are given above.  Indicate which point is the center of rotation between the two figures.


Choose one:
A   B   C   D
(b)
Describe the process that you used to decide the center of rotation in part (a) above.



Your Description:

True or Not?


·               For the following statements 

· If true, simply write true, or

· If false, write false and draw an example showing the statement is false.

· If two copies of a figure have the same orientation, then they are related by either a translation or rotation.

· For a glide reflection, the point image segments are bisected by the glide reflection line.

· If two copies of a figure have opposite orientation, then they are related by either a translation or a reflection.


Alternate statements:

· For a rotation of a figure, the point image segments go through the center of rotation.

· If two figures have the same orientation, then they could possibly be related by a translation.

· If two figures are related by a rotation, then they have opposite orientation.

· Two reflections across parallel lines result in a translation.

· Point image segments of a reflection have the same slope.

· Two reflections across intersecting lines result in a glide reflection.

Possible?
· For each of the following statements, decide if it is possible or not. 

· If it is possible, write POSSIBLE and draw a picture.

· If it is not possible, write NOT and give a reason.

Two copies of a figure that have the same orientation and are related by a rotation.

Two copies of a figure that have the same orientation and are related by a glide reflection.

Two copies of a figure that have opposite orientation and are related by a translation.

Two copies of a figure that have opposite orientation and are related by a reflection.

A border with both translational and reflectional symmetry.
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