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Ratio

Mixing different mortars is a vital part of bricklaying. A mortar is
normally made by mixing together quantities of cement, lime, sand and
water.
The relationship between these components is very important and must be
maintained in order to create a high quality mortar. It is also important
that the same mix is used for the whole job so the strength of the mortar
does not vary in different parts of the wall.

The relationship between the different components is usually written in
the form of a ratio. Ratios are just another way of representing numbers
and are very similar to fractions.

To make mortar we require:

1 part of cement       1 part lime         5 parts sand             1 part water

and this can be written in the form of a ratio:

1 : 1 : 5 : 1

        cement         lime         sand           water

Whatever quantity of mortar we need to make we must ALWAYS mix
the component parts in that ratio.
If a larger amount of mortar is required, then the quantities of the
individual components must be increased without altering the ratio above.

To make 8 kg of mortar we use      1 kg of cement,
                                                        1 kg of lime
                                                        5 kg of sand

     1 litre of water (1litre weighs 1 kg).
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However, if more mortar is needed (24kg say) then because this is three
times as much mortar as before then the quantities of the individual
components have to be three times as much to make sure the ratio
between the components stays the same. By doing this we are ensuring
the mix of components within the mortar will not have changed.

So, to make 24kg of mortar then can use  3kg of cement.
                                                                       3kg of lime
                                                                         15kg of sand
                                                                       3 litres of water.

And this ratio can be written as

3   :   3   :   15   :   3

This ratio is the same as the ratio   1:1:5:1    X   3

and so the original ratio (and the mix) has not changed. The ratio 3:3:15:3
is known as an equivalent ratio because it is 1:1:5:1 multiplied by 3 and
so the relationship of the four components has not changed, it is only the
quantities used in the process that have changed.
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Exercise

Before building a cabinet Bill checks he has all of the necessary
equipment to complete the job. He counts the items that have been
delivered. His building instructions list the equipment needed to build
each shelf and this is given below:

Item Quantity per shelf
Wooden shelf 1
4 cm screws 4
Rawl plugs 4
Brackets 2

1) Write down ratio of equipment needed for each shelf

______  :  ______ : ______ : ______

In total 8 shelves are required.

2) Write down the equivalent ratio to build 8 shelves

______  :  ______ : ______ : ______

From your answer above fill in the number of items required for 8 shelves
and then compare with Bill’s record of the items that have been delivered

Item Quantity for
8 shelves

Bill’s record of items
delivered

Missing items

Wooden shelf 8
4 cm screws 32
Rawl plugs 28
Brackets 14

3) Fill in the final column with any items that are missing.
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Proportion

When looking at ratios we compare different parts of the whole.
In our previous example, we looked at how cement, lime, sand
and water were mixed together to produce mortar. We were
interested in their relationship with each other.

However, when looking at proportions we look at the
components as part of the whole and calculate the proportion a
single component makes of the whole. This is usually expressed
as a fraction. In our previous example we can calculate the
proportion of the mortar that is i) cement, ii) lime, iii) sand and
iv) water.

  1 : 1 : 5 : 1       Total parts =

8

       1/8           1/8        5/8           1/8
   cement       lime       sand        water

A simple illustration is given by looking at your hand.
Each hand has 4 fingers and 1 thumb. The ratio of fingers to
thumb can be written as 4:1 i.e. there are 4 times as many
fingers as thumbs. Conversely, the ratio of thumbs to fingers is
1:4

We can also state that 1 in every 5 digits is a thumb and this tells
us that the proportion of the hand that is a thumb is 1/5.
Similarly 4 in every 5 digits are fingers and this tells us that the
proportion of the hand that is fingers is 4/5.  We are now
looking at the fingers compared to the whole hand whereas with
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ratios we were looking at the number of fingers compared to the
number of thumbs.
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Activity (assumes fractions have been taught)

Provide each student with a box of coloured screws or pins  e.g.

1. Write the number of screws of each colour in your box

Colour Total

Number

2. Now write the fraction of screws of each colour in your box

Colour

Fraction

3. Now write the colour of screws as a ratio to each other

Colour

Ratio : : : : : : :

4. Now write the proportion of screws of each colour in your
box

Colour

Proportion

What do you notice? 
Discuss the meaning of fractions and proportions and explain
how they are different.
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Curriculum References

N1/L1.7 work out simple ratio and direct proportion
N1/L2.3 calculate ratio and direct proportion


