Name:__________________________ Class:____________________ Date:__________


Rotational and Reflectional Symmetry Lab

Your Assignment: The Mayor of Ito City, Shizuoka Province, Japan is coming to Middletown, Rhode Island, U. S. A. to present a Proclamation of Friendship to the people of Middletown.  During his visit the town council plans on discussing the possibility of creating a sister city relationship with Ito City.  As part of the plan to impress the mayor, the town council wants to create a town crest similar to what they have in Japan.  Since it is going to be on all of the manhole covers in town, it has to be in a circle.  The other requirement is that it be rotationally or reflectionally symmetric, or both.  Your job is to create the town crest to the satisfaction of the town council.
Part 1: Create A Rotationally Symmetric Figure
To practice your skills you first need to create a rotationally symmetric figure on the circle below.  This can be a polygon or a curved figure.  You should use a ruler, compass and protractor to create the image.  First, locate the center of the circle and the points on the circle that represent the fractional amount of turn for your symmetric figure.  Now use the compass, ruler and free-hand drawing to create each part of the symmetric figure.  When your figure is completed, you should color it.  
[image: image1.png]



Part 2: Create A Reflectionally Symmetric Figure
To practice your skills you now need to create a reflectionally symmetric figure on the graph below.  This can be a polygon or a curved figure as well.  First draw your line (or lines) of reflection.  Next, locate your pre-image points and then reflect them over your line(s) of reflection. Finally, complete the figure and color it.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Part 3: Create the Town Crest

You are now prepared to create the town crest.  On a separate sheet of graph paper, draw a circle and create the town crest.  The crest should have images that somehow have meaning to the town and should be in color. You can use your image sheet for inspiration, but you should not directly copy an image. 
Part 4: Explain the Symmetry in your Work

Question #1:  Explain how your work in part 1 is rotationally symmetric.  Include reference to the amount of rotation needed to demonstrate this symmetry.

Question #2:  Explain how your work in part 2 is reflectionally symmetric.  Include reference to how you would demonstrate this symmetry.

Question #3:  Explain how your work in part 3 is symmetric.  Include reference to the amount of rotation needed to demonstrate this symmetry or how the reflectional symmetry is determined.  Explain what the town crest represents and the symbolism used in the final product as it relates to Middletown.

Question #4:  Reflect on how this lab has helped you learn about reflectional and rotational symmetry.  Explain how this experience relates to the stated objectives of the Middletown High School Academic Student Learning Objectives.
Standards Upon Which The Lesson Is Based
NCTM Content Standard #3 - Geometry: All students should understand and apply basic concepts of geometry.  Specifically, the student will apply transformations and use symmetry to analyze mathematical situations. 

NCTM Process Standard #3 – Connections: All students should recognize and apply mathematics in contexts outside of mathematics.

Grade Span Expectation M (G&M) 10 – 4: The student applies the concepts of congruency by using transformations (rotations, reflections, translations) to solve problems involving congruent figures.

Academic Student Learning Expectation #2:  A Middletown High School graduate will acquire, analyze and evaluate information and ideas in order to solve problems effectively.

Academic Student Learning Expectation #4:  A Middletown High School graduate will demonstrate a critical understanding of aesthetics.
Rubric Upon Which You Will Be Assessed
Your creation of rotationally and reflectionally symmetric figures in this lab should sufficiently demonstrate mastery of the concepts.  Additionally, your explanation of these concepts should be evident in the explanation of the final product.  This holistic rubric will be used to determine your grade:

             
Understanding

Explanation

  Correctness

	5 = A

Exceeds
	Good grasp of the concepts
	Complete and detailed
	A detailed, correct product is created

	4 = B

Meets
	Minor gaps in concepts
	Some issues left unanswered
	The product is generally correct

	3 = C

Nearly Meets
	Substantial gaps in concepts
	Incomplete and major gaps or issues left unanswered
	Some progress towards a product, but some errors

	2 = D

Doesn’t Meet
	Major misconceptions and misunderstandings; very confused
	Some effort is shown, but not very coherent
	Minimal effort towards a product and/or major errors

	0 = F

Little Evidence
	Little evidence of any understanding
	Minimal effort
	Generally nonsensical and incomplete














