Year 9 Maths Day - Enriching Mathematical Thinking
Canon Palmer Catholic High School, Ilford 

27th September 2005

Teachers’ Notes

The aim is to engage students of all abilities in some mathematical thinking – and to enjoy it !

There is plenty on offer. A group of students that get “hooked” on one or two problems are doing much better than a group who have a quick look at everything and “finish”. 

Any problem that draws a student into sustained engagement and gives them an experience of “progress by degrees” is doing the job. Go with their interest – go with your interest.
Talk is good – Mathematics can be described as starting with half a glimpse of possibility, which evolves with effort, into full sight, and then needs “saying” so others can “see” it too. Talk plays an important part at every stage. 

The brave students who offer thoughts before there’s consensus, provide stepping-stones for others to reach understanding. They deserve applause, especially when the offered thought is stepped on and over to get somewhere further along.
Do join in the puzzling process. Students learn a great deal from seeing us “in process” not just delivering the well-rounded understanding we’ve practised on hundreds of classes before them. Students explaining something to us is motivating for them.
The following pages contain notes and thoughts for each activity set - but taking your own route around this material is more than fine.

Enjoy.

Graeme Brown
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Centre for Mathematical Sciences

Wilberforce Road

Cambridge. CB3 0WA

01223 764245

Activity 1 ( Number Problems )

· The Up & Down Game

· Three from Five
(plus Excel interactivity )
Can you guarantee that it is always possible to choose three numbers that will add up to a multiple of 3 from any group of 5 numbers? Can you explain why?

For example:

If you start with 4, 7, 11, 12 and 18 - you can add 4, 11 and 12 and end up with 27 (a multiple of 3)

· Writ Large
Suppose you had to begin the never ending task of writing out the natural numbers: 1, 2, 3, 4, 5.... and so on. What would be the 1000th digit you would write down. In what number would it occur?

What number would contain the millionth digit?

When would you have written six for the 6000th time?

· Why 24  -  possibly the hardest question of the whole day!
Take any prime number greater than 3, square it, subtract one and divide by 24. Make a statement about what you notice about dividing by 24 (a conjecture) and prove that what you say is always true.
· Town Hall Tiles (student worksheet )

· A Grid in Two Ways (student worksheet ) – do this before “Why 24”
Keeping Everyone Happy is a big challenge in a mixed ability event.
There are two areas I hope everyone can do something with at any point in the day that teachers judge appropriate.

One is the Median Five worksheet . . . . 

. . . . . and the other is the Amazing Card Trick

Activity 2 ( Exploring Factors with Excel Interactivities - heading for Algebra )

Please see separate notes for ideas on :

· Make a Copy
· Multiples
· Multiples Chains
For the Excel file “Interactive Number Patterns” the different variables can be “seen” or “not seen”. Create a competition to determine the not seen values for different settings of the formula, the n value, or the term value.
 Activity 3 ( Going Geometric - Length and Area Problems )

· Four Coins or Keep Your Distance
· Tears and other designs made with compasses

· Equilateral Polygons (student worksheet )

· Triangle in a Triangle (student worksheet )

Keep Your Distance
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Mark four points on a flat surface so that there are only two different distances between them. One arrangement is as shown.


How many more can you find? 

Are you sure that you have them all?

  Three Tears Design
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Using only compasses, construct this design so that each "tear" is 100cm2
So that your diagram is the right size you will need to calculate one length, to get you started. 
Do this as a single calculation, then take that result as the initial setting for your compasses. 

You can then create the design without further calculation or use of a ruler   (a protractor is not necessary for any part of the process).   

Activity 4 ( Speed, Distance, Time . . . and graphs )

· Walk At . . . (student worksheet )

· Walk - Don't Walk - As for “Walk At . . . ” but walker must stop at some point in the walk through. Verified by switching to v/t showing zero. Who has the fastest average speed? Is it best to go fast or slow?
Which section of the dist/time display corresponds to the walker (not the wall)? Note interval end point values. Note also that CBR cannot know that the reflection was from a wall, then a walker, and so makes a continuous graph line between signal plots.
Which section was stationary. How do we know? Note interval.
Switch to v/t. move, with cursor keys, to the walker interval.
Note speed at various points (Y value) Was it zero, as required? When, where, how long?
Explore strategy for fastest walk-through including a full-stop.
Now without the full-stop, who has the steadiest rate of walking?

· Speed, Distance & Time Problems from the NRICH site ( student worksheet )

Activity 5 ( Plasticine Boats and other Volume Problems )

Plasticine Boat 
· 40g of Plasticine is just under three coloured strips

· How many pennies you can make float ?

· Recording : measuring and sketching their designs, and noting the performance in pennies.
· Lots of discussion, redesign and comparing.
Volume Problems from the NRICH site (student worksheet )

Activity 6 ( Excel with Excel and Spinners )

The Up & Down Game 
Start with the instructions “Making the Up & Down Game” ( student worksheet )

The web page for the day on the NRICH site has a link to “Inserting Increment Buttons” ( help sheet ) but this is learnt best be “doing” rather than reading.

The approach taken in the instructions is to show students the key elements in “one made earlier” before guiding them through construction for themselves. 

· Let students teach each other and you’ll do less running around!
· Maybe create a mini-competition to see who can create an Up & Down Game fastest, from scratch. 
Repeating ICT tasks from scratch, maybe in pairs, can produce lots of opportunity for memory, problem-solving and explaining.
· Obviously lots of playing the game itself.

· Abler students can experiment with the Spinners feature generally. 
Challenge them to produce negative values, decimal-fractions, both, or even step up through square numbers ?
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