Linear Graphing using Texas Graphics Calculators 

Activity 4:  Curve Stitching
This will improve your students’ understanding of mathematics because they will need to apply their knowledge of y=mx+c to create the full design.  For weaker pupils the “first half” of the design could be done using trial and improvement in a similar way to the graph matching task.  As a minimum this will consolidate their understanding of the effects of m and c.  However, to complete  the “top half” of the design suggested, they will need to apply their understanding of gradients in reverse in order to accurately find the y-intercepts.   Again the pupils will benefit from the instant, impartial feedback provided by the calculators.  
Suggested preparation for teaching:  Ensure that you can demonstrate the use of the graphics calculator through using emulator software, a view screen and OHP or at least a poster to display the position of buttons.  Prepare some square dot paper of an appropriate size for the design.  
Outcomes:  Pupils will have a greater understanding of the purpose of m and c in equations of the form y = mx + c and be able to utilise the gradient to find other points on the graph – the y-intercept.  
Follow-up/extension:  This work is easily differentiated by the complexity of the design being attempted.  It could be followed up by investigating the families of equations for different sized pictures and trying to generalise these.  The lower half is relatively easy to generalise however the upper half is considerably harder.  (My solutions to these generalisations can be found on the following page.  Note that in this part of the work the graphics calculator is being used as a tool to check their generalisations rather than as a device through which their understanding is developed.  However, without this “tool” the task would take significantly longer and risk pupils making unrecognised mistakes or completing the task at a drastically simpler level.

[image: image1.emf]
Specific instructions:  The pupils start with curve stitching (with pencil and paper preferably on the same sized grid of square dot paper).

Now on the Graphics Calculators

First set up the grid in Format and set as shown.

Next set up the axes in Window from 0 ~ 5 on both axes.  

Once the pupils are ready I ask them to input the appropriate equations to recreate their design on the graphics calculators.  
Prior knowledge :  A basic understanding of y=mx+c 

Key questions:  Initially questions should help pupils to focus on the y-intercept and finding the gradient from the key joining points on their diagram.  In completing the second half questioning should lead pupils to use the gradient to step backwards to find the y-intercept or for more able pupils considering how they could use a single co-ordinate and the gradient to find the equations of the lines. 
Here is an example of a 5x5 curve stitching design with its associated equations.
[image: image5.emf] [image: image2.emf] [image: image3.emf] [image: image4.emf]
Linear Graphing using Texas Graphics Calculators 

Activity 4:  Curve Stitching – My Generalisations.

There are many ways the pupils could approach this.  It is of value for pupils to consider using the original values in the gradient rather than cancelling and also to consider whether writing their equations explicitly or implicitly will advance their generalisations. Here are some of my thoughts:

The Lower Half

For 5x5 and 6x6 grids the answers for the lower half are:

y= -5/1 x + 5



y= -6/1 x + 6

y= -4/2 x + 4



y= -5/2 x + 5

y= -3/3 x + 3



y= -4/3 x + 4

y= -2/4 x + 2



y= -3/4 x + 3

y= -1/5 x + 1



y= -2/5 x + 2






y= -1/6 x + 1

· Notice the relationship between the numerator and denominator of the gradient always adds to one greater than the grid size if the fractions are not cancelled.

· Notice that the constant term is the same as the numerator.

Therefore if I define the grid size as n, and a and b such that a + b = n + 1 where a,b Є N, the lower half equations are all of the form 


y = -a/b x + a



The Upper Half

For 5x5 and 6x6 grids the answers for the upper half are:

y= -5/1 x + 25




y= -6/1 x + 36

y= -4/2 x + 11




y= -5/2 x + 16

y= -3/3 x + 7




y= -4/3 x + 10

y= -2/4 x + 5.5




y= -3/4 x + 7.5

y= -1/5 x + 5




y= -2/5 x + 6.4







y= -1/6 x + 6

Although the gradients follow the same pattern as before, the constant terms do not appear to follow a pattern.  However if the equations are considered implicitly, more ground can be made.  Here are the same equations with one co-ordinate from the graph:

1y= -5x + 25

(5,0)


1y= -6 x + 36

(6,0)


2y= -4 x + 22

(5,1)


2y= -5 x + 32

(6,1)

3y= -3 x + 21

(5,2)


3y= -4 x + 30

(6,2)

4y= -2 x + 22

(5,3)


4y= -3 x + 30

(6,3)

5y= -1 x + 25

(5,4)


5y= -2 x + 32

(6,4)







6y= -1 x + 36

(6,5)

Some consideration of factors of the end term compared to the grid size or gradient values may yield the solution.  If not, we could consider generalising by using a co-ordinate and the gradient.

Now  
           y – y1 
= m(x – x1)

Note that x1 = n and y1 = b-1

      y – (b-1) 
=-a/b (x – n)

               by
= -a(x – n) + b(b – 1)



  by  
= -ax + an + b(b – 1)

































































































































