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Geometric Structures – Exam III – Spring 2004
Name:___________________

Honor Code:  You are on your honor not to discuss this exam with any other students until after next Tuesday since other sections of the course are yet to take the exam.  Different versions will be given in other sections; however, knowledge of this exam might give an unfair advantage to some students.

1. (15 points) Using the codetable below, identify the symmetry type of the following mandalas.
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Code for Mandalas

	Cn
	n-fold rotational symmetry

(no reflectional symmetry)

	Dn
	Reflectional symmetry and 

n-fold rotational symmetry

	D or D1
	Bilateral symmetry only

	N or C1
	No symmetry


2. (4 points) If a double fold and cut figure is made as illustrated below,  the result can be considered as a mandala.  What is the type of this mandala? 
[image: image2.wmf]
3. 
(15 points) Using the codetable below, identify the symmetry type of these borders.
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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.


4. (5 Points) Carla was confused.  She could see that the border given below had half-turn symmetry (around any of the dots).  However, when she put type m2  on her exam, the teacher marked it wrong.  
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(a) What is the correct border type for this border?

(b) Explain to Carla how to make sense of this (including why  m2  is wrong).  Your explanation:

5. (5 points)

(a) What is the symmetry type of a regular pentagon (when considered as a mandala)?

(b) Draw an example of a pentagon which has exactly one line of symmetry.

6. (12 points) 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  or glide reflection).
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7. (8 points)  Indicate if the following figures are one or two sided by writing a 1 or 2 beside each figure.

[image: image6.wmf]
8. 
[image: image7.wmf] (7 Points)  For each of the following statements

· if it is true, then circle “TRUE,”

· if it is false, then circle “FALSE” and draw an example which shows it is false.

a) Parallelograms have half-turn symmetry. 
     TRUE        FALSE (show example)

b) If two copies of a figure have the same orientation, then they are related by either translation or rotation. 
     TRUE        FALSE (show example)

c) Borders of type  m1 have half turn symmetry.

 
     TRUE        FALSE (show example)

9.  (7 points) 

(a) Draw the altitude that goes through point  A  in the triangle given below.

[image: image8.wmf]
(b) The altitude is always perpendicular to the opposite side; however, it is not always a perpendicular bisector of the opposite side.   For what kinds of triangles is at least one of the altitudes a perpendicular bisector of the opposite side?
(c) Draw an example below which illustrates the kind of triangles you mention in part (b):

Name:_____________________

10. (11 points)  The two figures given below are related by a glide reflection.  Using a mira, construct the glide reflection line.

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

11. (11 points)  Using a mira, construct a 30-60-90 right triangle which has line AB below as its shortest side. 
Note:  Do the construction and then clearly describe the process that you used.
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