Lesson Title: Transformations! What is the Location?   Activity 

Subject: Mathematics    Grade: 8     
Description of Lesson:
Time: three 50 minute class periods (more depending on the lever of the class).
Materials: (For each student) Translation handout, glue stick, straw or tracing paper, 6 copies of each of the following polygons in 6 different colors- rectangle ABCD, isosceles triangle EFG, trapezoid HIJK, isosceles right triangle LMN (for the class) tape, overhead transparencies of the handout and the triangles (optional).

Preplanning: Prepare handout, cut out figures, and gather other materials.

Engage: Warm-up: Define “Transformation.”  Discuss the term and relate this term to things the students may be familiar with “Flips, Slides and Turns.”

Explore: Have the student glue down one of the ABCD rectangles and note this as the original or pre-image of the figure.  Have them record the coordinates of the vertices in their Transformation handout.  

Translations: Instruct the students to: 
1. draw a vector parallel to the x-axis, 2 units long with an arrow on one end (looks like a ray), 

2. place another copy of the rectangle (with the corresponding vertices on top of each other)on top of the original and translate (slide) the figure horizontally (in the direction of the vector) the same number of unit the vector is long (2 units), 

3. glue the new rectangle down in its new position (this is the image),

4. and record the coordinate of the new figure.  Indicate this is a horizontal translation .  

5. Discuss and answer the questions that pertain to the horizontal translation.
Do the same for the vertical translation.

Diagonal translation: Do the same for the diagonal translation except for the length of the diagonal.  Instruct the student to: 
1. draw a diagonal vector and not be too concerned about the length.  But notice the beginning coordinates of the vector and the ending coordinates of the vector (its better if the beginning and ending coordinates lie on whole number coordinates for the first investigation).
State: “It is difficult to tell the length of this vector since it goes diagonally.  Suppose we couldn’t move diagonally, but could only move horizontally and vertically.  What moves would you make to get from one end of the vector to the other?” We would move x units to the right (or left) and y units up (or down) or y units (up or down) and x units (left or right).
2. place the tracing paper (patty paper or waxed paper) over their grid and trace the vector,
3. keep the copy of the vector parallel to the original vector, move the tracing paper so the starting point of the vector is at one vertices of the rectangle and glue down the tracing paper,
4. place a copy of the rectangle over the original (pre-image), 
5. slide the copy the length of the vector in the direction of the vector,
6. glue the rectangle down, and
7. record the coordinates of the vertices, and 
8. discuss and answer the questions related to the diagonal slide.
Rotation: tape a straw to the new figure or lay tracing paper over the grid and glue the new figure on the tracing paper.  Place the new rectangle on top of the original and the other end of the straw on the origin of the grid.  With the straw rotate the rectangle 180 degrees clockwise.  Record the new coordinates, discuss and answer the questions that pertain to the rotation.

Investigate other rotations (90 degrees, 270 degrees and rotations about another point of rotation on the coordinate grid.

Reflections: Continue with the reflections.  Use mirras or tracing paper (patty paper) to complete the reflections. When doing the reflections, instruct the students to copy the corresponding vertices letters on the back of the figure. 
Complete the questions in the handout ands discuss the outcome (patterns).  Ask, “What do you think will happen if we used another figure?”  Instruct the students to choose another figure, make a prediction of what the new coordinates will be, and perform the transformations.
Explain:  Students will complete the handout and describe what happens to the coordinate of a figure after each transformation.

Elaborate: The students will be able to give the coordinate for each transformation when given the original coordinates and the amount and direction of transformation without actually performing the transformation using a grid.
Student Participation: Students will model the transformation for the class, discuss the outcomes, and make predictions about the coordinates based on their explorations.  
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How many units away is the translations form the original?  Horizontal: _______   Vertical: _______  Diagonal: __________________________
How do the coordinates of the original relate to the coordinates of the translations?
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The coordinate of           WXYZ are listed below.  Predict the coordinates of the following transformations without doing the transformation.  
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