The Strange Billiard Table Investigation
Introduction:

This was an investigation which was given to all of our Year 8 pupils as a two week extended homework task.  The task is to investigate patterns (finishing pocket, number of bounces etc.) found on billiard tables of various sizes, where the table has four pockets and the ball always rebounds at 90°.  

The investigation was introduced in a Maths lesson and further details were available on our school VLE.  The level descriptors, in this case, were used as a marking aid for teachers, rather than for pupils to assess their own work.  Pupils were given a level and then feedback on strengths/areas for improvement in the form of ‘2 stars and a wish’.
This would work equally well as a classwork task over several lessons.  Pupils could then use the level ladders to assess their own work and to identify ways to extend their own work.  
Resources:

Task sheet (attached).  Level ladder.  Centimetre squared paper, rulers.  ICT access if pupils are to use the online resource which plots the path of the ball on tables of various sizes – although pupils can easily draw out the paths themselves on centimetre squared paper.   
Reflections/Ideas to support or extend:

There is an interactive version of this task on the Subtangent website (link on pupil sheet).  This could be given to pupils, or withheld to make the task easier/more difficult as desired.  

A writing frame was produced for the very weakest pupils to encourage them to investigate logically, to record their results carefully and to explain any patterns that they found (attached).  

Responses

I have included photos of a selection of student work ranging from level 3 to level 8.
LEVEL 3

[image: image1.jpg]V. Introduction
 yere set the task to investigate the mysterious, constantly changing four pocket Billiard table...

# we had to find out how many times a ball hits the edges (of a snooker like table except with NO middle
kets) until it reaches its final ending pocket. I looked and investigated 20 table sizes and have

rfecj-orded my results in a table. I then examined my results and carefully worked out a pattern. The
pilliard table constantly increased and decre?/size. The balls bounce at 90 degrees around the

table.

Method

To begin | planned my investigation, and what, where and when to do things. | drew out a draft table \eaving the
answer boxes clear | then drew out my boxes and began the investigation SEE WORKING OUT TABLE. Following
my investigation I filled in the draft table and made a neat copy on my laptop SEE NEAT TABLE. | then wrote my

Introduction, method and conclusion which was clearly and neatly displayed.

Conclusion

| have found out that with rectangles with a height o
ectangles with

and all o

Overall | enjoyed this task and believe it was a success!
the pattern was, all even numbers finish on D and all odd numbers end on B. However with r

height of 2 the pattern was all odd number end in A, all numbers in the four times table finish at D

even numbers NOT in the four times table end at B, | predicted the results for 2x91 thought it would finish

The pattern for rectangles with a height of three wa:
ares of 1x1, 2x2, 3x3 and 4x4 3

and after later practice my predictions were correct..
) zre o > - ) 1 -
dd numbers ended at D and all even numbers ended at B. Finally | did squ

attern was, all squares end at pocket B.
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f elped me to the answer of the rebounding ball and predicting its outcome (finishing pocks

ormation o s he
stion would be helpful to a snooker player because they would know what angle to hitin order fc

0 the aimed pocket
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LEVEL 6
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LEVEL 8
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Problem
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[image: image4.jpg]This means that you have to find the Highest Common (integer)

Factor of length and height. Add the length and height together then di- :
vide by the Highest Common (integer) Factor of length and height, then ;
subtract 2 from the total which will be equal to the number of bounces. Common

Method of reaching the Rule (see above)

The way | reached the rule is | noticed that with a length of 2 then the
amount of bounces = the height. If you had a length of 3 then bounces =
height+1. If you had a length of 4 then Bounces=height+2 and so on.

From there it was a simple matter to find an algebraic formulae but un-
der a quick revision | noticed that there a series of gaps, the original for-
mulae was

L-2=H-B
Then
L-2=B-H
And with some assistance it became
L+H-2=B
| noticed there lots of exceptions it didn’t cover, i.e. 15x18
L/F+H/F-2=B

Which covered everything but then | simplified it down to what it is now.

Investigations of my own.

Does the area of the “The Strange Billiard Table affect the bounces?”
No!
After a while | realised that the area of “The Strange Billiard Table”
couldn’t affect the bounces because if “The Strange Billiard Table” had
an area of 12 units squared (I choose 12 because it has a lot of factors
for such a small number ( half of the integers below or equal to it are it's
factors!))
So if it had the dimensions L=1
H=12

Then B would equal 11
But if it had L=2 and H=6 then B would equal 6
nd if L=3 and H=4 the B would equal 5

'Qy does the formulae work for “The Strange Billiard Table?”
ink ( but I’m f)ot sure) that you get —2 from the fact that L+H= the
ount of positions the cue ball is in whilst touching a side
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