Transformational Geometry

Translations  (Slides)

Translating (sliding) a figure causes it to move position without changing orientation, size or shape. 

Visual instructions for these movements are given as an arrow, which indicates a direction and overall change in position. The number of spaces both sideways (left/right) and vertically (up/down) can be found by counting from the base of the arrow across and then vertically to the point of the arrow.


In this example, the figure is moved so that each point travels 4 spaces to the right and 3 spaces down. The new figure is drawn with dotted lines.

Numeric instructions are given in the following format [L2, U3]. This tells you that each point would move 2 spaces to the left and 3 spaces up. See the example below.


Reflections (Flips)

Reflecting (flipping) a figure causes a mirror image of the figure to be formed. It is the same size, but reversed in shape.

Reflections are usually indicated using a reflection line. This line provides information about the distance and angle a mirror might be set up to see the new image.




example 1: horizontal reflection


example 2: 45 degree angle reflection

Rotations (Turns)

Rotating a figure causes a change in orientation, but not in size or shape. This type of transformation is often very difficult to visualize.

Rotations are frequently described using turn arrows, which indicate the direction (clockwise or counter-clockwise) of the turn as well as the portion of a complete circle the figure is to be turned. The “turn center” must be identified also.

In this example, the figure turns 180 degrees clockwise, with the turn center marked in grey.

An alternate method of describing this motion is 180º cw.

Some students may be able to intuitively recognize the new position and orientation of a figure when doing a transformation, but for most people, this is a difficult activity. When drawing the new position and orientation of a figure, students may need to use one of several methods of assistance. 

· Cardboard cutouts of the shapes may be placed on the paper, and moved to the new position. They are then traced. 

· Tracing paper and/or overhead acetate sheets can be used to trace the figure and then move it. The new position can be transferred onto the paper from the tracing.

· Semi-transparent mirrors can be used to view the mirror image for a reflection and then transfer that image to paper.

· Students may also use software applications (e.g., Tessellation Exploration) to assist them in these activities.







