Reflect on This

Introduction Responses (SIMMS p. 3) 

Item e:  Record of Patterns:
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Introduction Discussion questions (SIMMS p 3).

Be sure to use complete sentences in responding to these discussion questions.
a. Describe the patterns created by the colored paper in your kaleidoscope.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b. What happened as you opened and closed the hinged mirrors?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c. What is the relationship between the size of the hinge angle and the number of reflections seen?

_________________________________________________________________________________________________________________________________________________________________________________________________

Math Note: ( from SIMMS p. 5. Be sure to include a definition for all bold words and draw a couple examples of polygons and a non-polygon)
Essential Characteristics:





Visual Representation









Polygon:







POLYGONS

Vocabulary:






Not a polygon:

  Side-

  Vertex-

Activity 1 Exploration part c.

Table 1

	Polygon
	No. of Sides
	Measure of Hinge Angle

	Triangle
	
	

	Quadrilateral
	
	

	Pentagon
	
	

	Hexagon
	
	

	Heptagon
	
	

	Octagon
	
	

	Nonagon
	
	

	Decagon
	
	


Activity 1 Exploration part d: (Remember to use complete sentences)

Use the patterns you observe in the table to describe a relationship between the number of sides of a polygon and the measure of the hinge angle. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Math Note: ( from SIMMS p. 5. Be sure to include a definition for all bold words and draw a couple examples of regular polygons and a cental angle)

Essential Characteristics:





Visual Representation:






REGULAR POLYGONS

Vocabulary:

Equiangular-

Equilateral-

Central Angle-

Activity 1 Discussion Questions: (Remember to use complete sentences)

a. What appears to occur as the measure of the hinge angle becomes smaller?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

b. Are the polygons formed by the reflections in the exploration always regular polygons?  Why or why not?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

c. 1. What relationship exists between the number of sides of a regular polygon and the measure of its central angle?
________________________________________________________________________________________________________________________________

c.  2.  Express this relationship as an algebraic formula.

________________________________________________________________________________________________________________

d. How many central angles are there in any regular polygon?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

e. Identify the congruent isosceles triangles in Figure 5.
________________________________________________________________________________________________________________________________________________________________________

f. What is the relationship between the vertex angles of the isosceles triangles and the central angles of the polygon?
________________________________________________________________________________________________________________________________________________________________________

g. What is the relationship between the base angles of the isosceles triangles and the interior angles of the polygon?
________________________________________________________________________________________________________________________________________________________________________

Activity 2

Save your graph paper from the Activity 2 Exploration and insert in your notebook following  this page.

In Exploration instruction d. 1. be sure you select an x-coordinates that that are at least 3 units apart and both positive. 


Science Note: Be sure to include a definition for each bold word and connect it to a sketch

Vocabulary:







Diagram(labeled):

Incident ray-

Reflected ray-

Incoming angle-






REFLECTED LIGHT RAYS

Outgoing angle-

Normal-

Point of reflection-

Angle of incidence-

Angle of reflection-


Discussion Question (SIMMS page 10) Remember to use complete sentences in you responses.

a. Describe the path traveled by a light ray that passes through Q and strikes the mirror before reaching your eye.
________________________________________________________________________________________________________________________________________________________________________

b. Make a conjecture about the relationship between the measures of the incoming angle and the outgoing angle.
________________________________________________________________________________________________________________________________________________________________________

c. Compare the angle measures you recorded with others in your group.  Do any of these measurements contradict your conjecture?  If so, do you still believe that your conjecture is correct?  Explain your response.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________

d. Describe several ways in which an error in measurement could occur in the exploration.  How might these errors affect your conclusions?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________

e. Suggest another method for confirming your conjecture in part c.
________________________________________________________________________________________________________________________________________________________________________

f. Identify the pairs of angles in figure 8 that are complementary.
________________________________________________________________________________________________________________

Mathematics Note (SIMMS p. 11)

Complementary Angles


Supplementary Angles:

   Definition:


  Definition:

                                                 ANGLE PAIRS


   Diagram(labeled):


 Diagram(labeled)


Activity 3

Math note (SIMMS p. 13)
      Essential Charactieristics


Visual Representation (include symbolic notation)

Image-

Preimage-




Exploration question e (SIMMS p. 14).  Make a conjecture about the relationship between the distance from an object to the mirror line and the distance from its image to the mirror line.

______________________________________________________________________________________________________________________________________________________________________________

Discussion Questions 1 (SIMMS p.14)

a.  How is an object’s virtual image related to its image?

________________________________________________________________________________________________________________________________________________________________________

b.  In Activity 2, you pushed pins through two layers of folded graph paper at points P and Q.  How do the locations of the pinholes in the second layer compare with the locations of  P’ and Q”?

________________________________________________________________________________________________________________________________________________________________________

c.  How is the distance from Q to the x-axis related to the distance from Q’ to the x-axis?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________

d.  1.  Where do 
[image: image1.wmf] and 
[image: image2.wmf]  intersect?

________________________________________________________________________________________________________

d. 2. What does this tell you about the paths traveled by reflected light?

________________________________________________________________________________________________________________________________________________________________________
e.  Make a conjecture about the relationship between the distance from an object to the mirror line and the distance from its image to the mirror line.

____________________________________________________________________________________________________________________________________________________________________________________

Activity 3 Exploration 2:  Be sure to print your work and include it in your notes on the next page


Math Note (SIMMS p. 16)

Reflection in a line




Diagram:

                                                     REFLECTION OF A 

                                                                PARALLELOGRAM

Vocabulary:

Perpendicular-

  Symbol:

Line of reflection-


Discussion Questions 2 (SIMMS p. 17)

a)  1.  Make a conjecture about the relationship between 
[image: image3.wmf] and 
[image: image4.wmf] in figure 11.
________________________________________________________________________________________________________________________

2.  Do your measurements in Exploration 2 support this conjecture?

________________________________________________________________________________________________________________________

b) What conjecture can you make about the path which results in the shortest total distance in Part c of Exploration 2 and the point of reflection?
________________________________________________________________________________________________________________________________________________________________________

c)  Imagine that 
[image: image5.wmf] in figure 11 is on the x-axis.  
1. What does the measure of 
[image: image6.wmf] tell you about the x-coordinates of points Q  and Q’?  ____________________________________________________________________________________________________________________

    2.  What do the lengths of 
[image: image7.wmf] and 
[image: image8.wmf]  tell you about the y-coordinates of Q and Q’?

____________________________________________________________________________________________________________________

    3.  Which segments would you measure to compare the y-coordinates of points P and P’?
___________________________________________________________________________________________________________

d.) 

     1.)  Describe the relationship between the coordinates of point Q and its image Q’.      ________________________________________________________________________________________________________________________

     2.)  Describe the relationship between the coordinates of point P and its image P’. 
_______________________________________________________________________________________________________

     3.)  Are these relationships also true for each preimage and image in Exploration 1?

______________________________________________________________________________________________________________________________________________________________________________

e.)  What generalization might you make about the relationship between the coordinates of a point in the preimage and the coordinates of its image under a reflection in each of the following lines:
1) the x-axis?
________________________________________________________________________________________________________________________________________________________________________

2) the y-axis?
________________________________________________________________________________________________________________________________________________________________________

f.)  Many mathematical ideas are based on observed patterns.  When conjectures based on patterns         are stated in a general form and proved, they become accepted mathematical theorems.
1.) In activity 2, you made a conjecture about the relationship between the measures of the incoming and outgoing angles.  Do you measurements in Exploration 2 support this conjecture?  ________________________________________________________________________________________________________________________________________________________________________
2.)  If so, could this conjecture now become a theorem? ________________________________________________________________________________________________________________________________________________________________________
Activity 4


Activity 4 Include the graph paper from the activity in back of this page

Discussion Questions (SIMMS p. 21)

a) ________________________________________________________________________________________________________________________________________________________________________

b) ________________________________________________________________________________________________________________________________________________________________________

c) ________________________________________________________________________________________________________________________________________________________________________

d) ________________________________________________________________________________________________________________________________________________________________________

Discussion Questions 2 (SIMMS p. 22)

a) ________________________________________________________________________________________________________________________________________________________________________

b) ________________________________________________________________________________________________________________________________________________________________________

c) ________________________________________________________________________________________________________________________________________________________________________



Math Note: ( from SIMMS p. 4. Be sure to include a definition for all bold words and draw a couple examples of polygons and a non-polygon)
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