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Lining Up Points in a Plane Using Sketchpad

Lines drawn on a graph can be described mathematically. In this activity, you’ll begin to see
how this happens by simply exploring simple pattersn on the x-y plane.

Directions:

1. Open a new sketch.

2. Turn the Coordinate axis on by pulling down the Graph Menu and selecting Define
Coordinate System

3. Pull down the Graph menu and select Snap Points.

4. Choose the Point tool from the Toolbox. While holding down the Shift key click on the
screen at different locations to create at least 5 points. (All the points should be
highlighted. )

5. While the points are selected pull down the Measure menu and select Coordinates.

6. Now begin to explore. Rearrange the points

on the graph so that the y-coordinate meets 4¢%.709
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For each point,
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H)

The y-coordinate equals the x-coordinate.

The y-coordinate equals twice the x-coordinate.

The y-coordinate equals one-half the x-coordinate.

The y-coordinate equals two more than the x-coordinate.
The y-coordinate and the x-coordinate add up to 4.

The y-coordinate is the opposite of the x-coordinate.

The y-coordinate is the square of the x-coordinate.

The y-coordinate is equal to 2 minus the x-coordinate.

Rahn © 2010 based on a Exploring Algebra with The Geometer’s Sketchpad activity




N Y -+ i » H ] £ - Y

-z

-

N Y + H » ] )

-z

-

-z

-

N Y -+ i » H ]

-z

-

-z

-

-z

-

EY N Y

N Y -+ i » H ]

-z

-

Rahn © 2010 based on a Exploring Algebra with The Geometer’s Sketchpad activity

-z

-




Points Lining Up in the Plane

Description: Students are informally, experientially introduced to the relationship between descriptions of
coordinate patterns and graphs in the Cartesian plane. Too often students don’t really understand the connection
between an equation and its graph. This activity fosters the understanding that graphs depict the set of points
whose coordinates satisfy an equation.

Technology Strength: The ability to drag points in the coordinate plane while their coordinates are reported
takes the labor out of plotting points, promotes exploration, and puts the focus on connecting a verbal rule (such
as “the y-coordinate equals the x-coordinate”) with the graphical representation of the points. Gonversely, the

ability to produce a pattern of points at the press of a button allows students to focus on formulating a verbal rule
that describes the points’ coordinates.

Objectives: Understand that graphs depict the set of points whose coordinates satisfy an equation; find sets of
points that satisfy algebraic rules; write algebraic rules to describe sets of points

Prerequisites: Ability to plot points in the Cartesian plane; familiarity with absolute value not required
Suggested Grade Level: 7 to 10

Sketchpad Level: Beginning

Suggested Duration: 30 minutes

Suggested Classroom Setting: Whole Class, Student Pairs

Preparation: Review the Activity Notes. For a student-pairs activity, preview the student sketch, work through the
steps an the worksheet, and make a copy of the worksheet for each student. For a whole-class presentation,
preview the presentation sketch.

Materials: None

Student Worksheet(s): Points Lining Up in the Plane
Student Sketch: Points Line Up.gsp

Presentation Sketch: Points Line Up Present.gsp

Vocabulary: Coordinates, absolute value

Sketchpad Version: GSP5
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Using the Sketch:

In a new sketch, students construct five points and measure their
coordinates, causing a coordinate system and the coordinates to be
displayed. Students turn on point shapping so that dragged points
land only on locations with integer coordinates. Now students are
given eight verbal rules. For each rule, they drag the five points to
five different locations that satisfy the rule, and record their solutions
on grids provided on the worksheet.

P: (-3.00, -2.00)
Q: (0.00, 1.00)
R: (1.00, 2.00)
S: (3.00, 4.00)
T: (-1.00, 0,00)
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Next, students open the prepared student sketch and are presented
with the opposite challenge—they press a button to move the points

into position, and then figure out the rule. In the Explore More
section, students are asked to write each of the eight rules they
have found as equations.

For the second Explore More challenge, students construct a
Movement button that arranges the points in a pattern of their own
design.

P: (-2.00, -3.00)
Q: {-1.00, -2.00)
R: (-0.23,-1.23)

T: (1.00, 0.00)
U: (2.00, 1.00)

-----
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Sketch Tips:

Sketch Tips show skills needed in this activity, and the step at which the skill is first used.

Sketch Tip

Tip Sheet or Tip Video

Step 1: Construct a point on an object with the Point tool

Using the Point Tool

| Coordinates

Step 4. Measure the coordinates of a point using Measure | Abscissa, Measure | Qrdinate, or Measure

Measuring Coordinates

Question 4: Create a Movement button using Edit | Action Buttons | Movement

Making Movement
Buttons
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For example, press these keys in order: 2, *, x, —, 3, and click OK.

An equation and graph appear. If the graph does not match your traces from step 12, choose Edit

| Undo and make sure you're using the same rule.

15. Select point A, choose Edit | Cut (or press the Delete key), and choose Display | Erase Traces.

16. Double-click the function (not the plot) to
open the Calculator.

17. In the Calculator, choose the Equation pop-
up menu and choose either f(x) notation or f(X) =3
y= notation, depending on whether you
prefer to see your function labeled
f(x) =2x-3o0ry=2x- 3. 2*x-3

You can change the scales by dragging the

unit point or by dragging any number along

an axis. You can also use different scales on ﬂ {
insert:

the two axes.

18. Drag numbers on both axes and notice how @@@BD
the grid changes. Center your axes and | m@aa
scale them so that (-10, 0) and (10, 0) are
visible on the x-axis. 1t B@GB

19. Choose Graph | Grid Form | Rectangular %) ( Cancel ) g——_%a

Grid. Now drag numbers on both the x-axis
and the y-axis. What has changed?

Edit F’unctiqn

+ Rx) notation

v y=f{x)

Use a Parameter in a Function ¢

Next you'll create a parameter—a simple
numeric value—and use it in to your
function definition. Then you’ll explore the
effect of changing the parameter.

20. Choose Number | New Parameter. In the dialog box, change the name to m, set its value to 2,
and click OK.

21. Double-click the function. In the Calculator, delete the 2 in the input line, and click parameter m in
the sketch to form the function f(x) = mex — 3 (or y = mex - 3).

22. Click in the parameter box and change its value to 3. What happens to the function plot?

23. Select the parameter and press the + key several times. Then press the — key several times. By
how much does the parameter change each time? What happens to the function plot?

24. Select the parameter and choose Edit | Properties. On the Parameter panel, set the keyboard
adjustments to change by 0.1. On the Value panel, change the precision to tenths. Then click OK.

25. Press the + and — keys several times and observe how the parameter and function plot change.

- ‘—{, -~ 26. Select the parameter and choose Display | Animate Parameter. Use the Motion Controller to
\e’ pause and resume the motion, to reverse the motion, to change the speed, and finally to stop the
motion.

Step 27 not part 27. Select the graph and parameter m
) and choose Construct | Family of
of Version 4 Functions. In the dialog box,
specify 31 samples over a
parameter domain from -10 to 10
and click OK.

28. What do you notice about this
family of functions?

29. Create another parameter b with a T
value of -3.0 and edit the function T
to replace the -3 with + b. Explore
the family of functions produced by
varying the value of parameter b.
How is this family of functions
similar to or different from the last
family of functions?

\th

Explore More
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30. In a new sketch, create parameters a, b, and ¢ and plot the function f(x) = ax? + bx + c.
Experiment with changing each parameter and looking at its family of functions.

31. On the same page, create two more parameters, h and k, and plot the function
g(x) = a(x — h)?2 + k. Experiment with all the parameters to explore how these two functions are

similar and different.

Back to Getting Started Tutorials
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