Three-dimensional coordinates

Objectives:  To learn how to find the coordinates of points in three dimensions.

Approximate total time:  1 hour


Two dimensions on overhead:

10 minutes


Two dimensions with measuring sticks:
10 minutes


Finding 3-D coordinates:


40 minutes

Materials needed:


3 yardsticks or meter sticks


1 can of playdough


1 measuring tape


10 feet of yarn or string for each group

Activities:

1. Before introducing three-dimensional coordinates, review two-dimensional coordinates using the slides provided.  Use the grid first to help show the number of steps in each direction.  Next use the axes without the grid.  In each case, some answers will be approximate in each graph because not all of the coordinates are integers.  Teachers can either work in groups or individually – if individually, they should compare their answers with others.  Make sure that everyone can do this before going on.  

2. Use a ball of playdough to connect two yardsticks as the positive x- and y-axes.  Place on the tray of the board and label the axes by taping a piece of paper to the end of each stick with x or y written on it.  Draw a point on the board and find the coordinates of the point by measuring in each direction.  Pick any appropriate English or metric units for measuring, but be consistent for the rest of the activities.  Feet seem to work well.  Draw several more points and have people come to the board in pairs to find the coordinates, using the measuring tape or piece of yarn if necessary.  Also use points below the board (with negative y-values).

3. Build 3-D axes by using the ball of playdough as the origin and sticking the three measuring sticks into the playdough in the directions of the positive axes.  Label the axes with a piece of paper taped to the end of each axis naming it x, y, or z.  Place the 3-D axes on a level table in the middle of the room, with axes parallel to the front and side walls.  

4. Talk about 3-D coordinates and how to find coordinates by measuring in three directions.  Do a couple of examples by finding the coordinates of points such as the end of a yardstick, the ball of playdough, a point on a wall, a nearby pencil, etc.  (Do more examples if needed – be creative with the “points” that you pick in the room.)  Use the tape measure or piece of yarn for the examples to show where each coordinate comes from.

5. In groups, have the teachers find the (approximate) coordinates of several more points.  One option is to tape pieces of paper labeled A, B, C, … around the room.  Another option is to write a list of descriptions on the board or overhead.  In either case, make sure that some have negative coordinates.  By working on different points, each group should be able to find the coordinates of most or all of the points.
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