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Geometric Structures – Exam III – Summer 2003
Name:___________________

1. (18 points) Using the code table below, identify the symmetry type of the following mandalas.

[image: image1.wmf]
Code for Mandalas

	Cn
	n-fold rotational symmetry

(no reflectional symmetry)

	Dn
	Reflectional symmetry and 

n-fold rotational symmetry

	D or Dn
	Bilateral symmetry only

	N or C1
	No symmetry


2. 
(15 points) Using the code table below, identify the symmetry type of these borders.

[image: image2.wmf]
Code for Border Patterns

	First
	Second

	m  crossline sym.
	m  centerline sym.

	1   no crossline sym.
	g  glide reflectional sym. 

	
	2  half-turn symmetry

	
	1  no additional sym.


3. 
(5 points) A rectangle is given below which can be used to generate a border by repeated translation both left and right.  Draw a figure in this rectangle so that the resulting border would be of type  1m.

[image: image3.wmf]
Clearly describe the type of design which must be put in the rectangle so the the generated border is of this type (type  1m).  Your description:
4.  (8 points) For each of the pairs of congruent figures given below indicate if they are related by a translation, rotation, reflection or glide reflection.
[image: image4.wmf]
5. 
(6 points) 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.
[image: image5.wmf]
Reflection line(choose one)?   A    B    C    D
Describe how you can decide if a line is the correct glide reflection line.  Your description:
6. (6 points) For each of the following figures, write “1” if it is one-sided and write “2” if it is two-sided.
[image: image6.wmf]
7. 
(10 Points)  Six copies of a shape like the letter “P” are given below.  You are to identify the type of transformation (translation, rotation, reflection or glide reflection)  used to go from the first copy (a) to each of the later copies of this figure.

[image: image7.wmf]

From (a) to (b):


From (a) to (c):


From (a) to (d):

From (a) to (e):


From (a) to (f):

8. (12 points) For each of the tessellations given below, indicate the Heesch type.
a) [image: image8.wmf]
b) [image: image9.wmf]
c) [image: image10.wmf]
 CD Problem – Mira
Name:______________________

9. (10 points)  The two figures given below are related by a rotation.  Using a mira, construct the center of this rotation.
Note:  Do the construction and clearly describe the process that you used.

[image: image11.wmf]
Describe:

CD Problem – Mira
Name:______________________

10. (10 points)  Using a mira, locate a point  C  so that the triangle  ABC is equilateral. 

Note: Do the construction and clearly describe the process that you used..

Describe:
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