	FILTER HOLES

Objectives

· To compare the hole sizes in several common filters, and the number of holes in a given area.
· To measure hole sizes and calculate the number of holes in a given area
· To compare the number of holes in common filters with those used in the filtration of pigments. 
Curriculum links
English National Curriculum
Design & Technology: 5a 
Mathematics: 3: 1a, 1c, 1e, 1h
Approximate time required: 30 minutes

Resources needed

Per group:

Colander
Sieve
Tea-strainer
2-3 hand lenses
2 blue pigment samples of different particle size, in transparent containers (see List of Suppliers).

Suggested organisation

Children work individually.

Carrying out the activity

Children are first asked to measure the size of holes in the three filters.

(Note: A colander can have holes of various sizes, often getting smaller towards the centre. Children could measure different holes and take an average, or choose which holes to measure).
They should discover that it is difficult to measure the holes accurately. Tell the children that another means by which the filters can be compared is by counting the number of holes in a given area. This could be left as an open-ended problem to solve, or children can be given a number of the following suggestions (depending on the level of differentiation required):
· a rubbing can be taken of a small area of each filter (the sieve and tea-strainer can be placed over a rounded object, such as a ball, to aid this process)
· a square centimetre is drawn onto the rubbing
· the 'dots' from the tea-strainer and sieve rubbings can be joined to make squares
· squares that are whole or greater than a half are counted within the square centimetre.
A set of results may look like this (but will of course vary with the individual filters used):
Filter

Number of holes/cm2
colander

4
sieve
19
tea-strainer
49
filter for pigments
49500
To help children appreciate the fineness of the filters used in the colour industry, the final figure is added to the children's charts when they have completed their calculations. The filter used to separate the fine particles of pigments (show children the samples) has approximately a thousand times more holes per square centimetre than the tea-strainer. The holes are so small that they are not visible to the human eye.
The only difference between the two samples of blue-coloured pigment is the particle size of each of the powders.
Extensions / links
Mathematics
Some of the most able Year 6 children may be able to take this problem a stage further, by being asked to calculate the approximate hole size from the number of holes per square centimetre. They can then compare this answer with the area of each hole they originally measured. For example, a typical example for a tea-strainer might be:
1 hole measures 2.4 x 2.4 mm2 = 0.24 x 0.24 cm2 = 0.0576 cm2
If there are 19 holes in 1 cm2 of tea-strainer, each hole measures 1/19 = 0.0526 cm2.


