Linear Equations in Two Unknowns

Lesson 1: Introduce Graphing Equations

Objectives:

1. Students can describe the relation between x- and y- coordinates of a point in terms of an equation. 
2. Students use an equation in the form y = f(x) to describe a set of points, which can be visualized in the coordinate plane via plotting.

3. Students can determine whether a point lies on the graph with its equation.
Setting:

1. The file “1_Graphing.html” (Fig. 1) used by teacher, with computer screen projected in front of the class. If Chinese characters are shown, choose “選項 -> 語言 -> E - H  -> English (UK)” to change the language to English (UK).
[image: image1.png]IR ¥

& »
< e >

<4 ARVERAL >

g >
i

< BT >

A2 4]

BB ’

v ATERER

L EARS >

" Mark|

Posii

~ IR >
A FHRD >

f snmas ami|

A-D»

English (US)

English (UK)

English (Australia)
Estonian

Finnish

French

Galician
Georgian
German

German (Austria)
Greek

Hebrew
Hungarian

rres; Ctri+Shift+S

0 shi

w the table.

| R-Z»io

@A





2. Another white/black board for more flexible recording of expressions
3. Worksheet 1 (1Graphing_Equations-WS.doc)
Teaching/Learning Activities
Part 1  (5 min)

1. Ask students to suggest some points with simple descriptions, 
e.g. Can you give a point, which has

· its y-coordinate greater than x-coordinate by 2?

· sum of coordinates equals 6?

· product of coordinates equals 12?

The points mentioned can be added to the screen by entering coordinates in the input field. This can give students an idea about how the graphing tool works for plotting points. 
Remark: 
These questions can be further extended in later stage to develop general concept if equations and graphing. However, at this stage, it only serves as a quick start up task to let students understand that they can freely imagine points meeting certain descriptions on the plane and more than one example can given in each case.  It also prepares them for the types of discussion that follows.
Part 2  (10 min)

2. Distribute Worksheet 1 to students.
3. Refreshes the screen using the Refresh button [image: image2.bmp] at the top right hand corner. 
4. Move point A to the position (2,4). The class will now focus on this position and this particular pair of coordinates.
5. Ask students to suggest verbally any relation between the x- and y- coordinates. Teacher put the relations in the form of equations on the board. Some examples are given below.
	Relation
	Equation

	x-coordinate plus two equals y-coordinate
	x + 2 = y

	Two times x-coordinate equals y-coordinate
	2x = y

	Square of x-coordinate equals y-coordinate
	x2 = y

	Two to the power x-coordinate equals y-coordinate
	2x = y

	Sum of coordinates equals six
	x + y = 6


Part 3  (15 min)
6. Choose one linear equation from the list, say x + 2 = y (or y = x + 2). In the Menu bar choose “View -> Spreadsheet View (Ctrl+Shift+S)” to show the table. 
If your relation is not y = x + 2, double the cell with “y = x + 2” and enter your equation..
7. Ask students to give at least four pair of values of x and y satisfying the relation (some of which may be negative or decimals). Enter these values in the table. 
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Teacher select these values, right-click and choose “Create List of Points” to plot them.
9. Ask students to imagine what may happen when we plot ALL the pair of values satisfying the equation.
Check the box “Mark positions satisfying the relation”. Computer would mark in red the positions of which the coordinates satisfy the equation. 
Ask again what we get if we plot ALL points satisfying the equation.
10. Enter the equation (y = x + 2) in the input field. 
Ask students to describe what appears on the screen. Elaborate their description as far as possible, such as relation to the given point, its position and direction (if these are naturally suggested by students).
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11. Press Ctrl+F to erase the marks. Uncheck the checkbox. 
Ask students to provide coordinates of another point lying on the graph and is visible on the screen. Drag A to this position. Ask students in what way the equation is related to the point provided. Pay attention to the way students using the terms x- and y- coordinates. 
12. When they generally notice that the equation describe the relation between the coordinates of the points recognized so far, challenge them to test their assumption by

· selecting more points on the graph (particularly those with non-integral or negative coordinates);

· selecting points not lying on the graph (check non-examples).
Teacher can drag the point A to locate the point selected.
13. Teacher gives some points (e.g. (15, 17)) outside the range shown. Ask students if this point lies on the graph and why. Verify the answer by shifting the graphing region or zooming in and out.
Part 4  (5 min)
14. Go through the same exploration with another equation. The steps can be simplified in order to focus quickly on the few major questions concerned: does the graph describe the relation between the coordinates for all points lying on it and not for those off it.

15. Later examples can be explored with any point, other than (2,4), to start with. Finally, try an equation without any specific point in mind and predict which points in the visible region may lie on its graph. These equations can be suggested by students or teacher.
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