
LESSON 8    PROPORTIONS 
1.- Ratio 
 
A ratio is a comparison of two numbers. 
 
Suppose we want to write the ratio of 8 and 12. We can write this as 8:12 or as a fraction 
8/12, and we say the ratio is eight to twelve. 
 

The ratio of two numbers a and b is the quotient    

 

Sussan has a bag with 3 pens, 4 pencils. What is the ratio of pencils to pens? 

Expressed as a fraction, with the numerator equal to the first quantity and the 
denominator equal to the second, the answer would be 4/3.Two other ways of writing the 

ratio are 4 to 3, and 4:3. 

 

2.- Proportion 
 
An equation in which two ratios are equal is called a proportion. 
 

Two ratios    and    are a proportion when   

 
Remember the two ratios are equals if their cross products are equal a·d = b·c 
 
You can also use the cross product to find a missing number: 
 

Example: Solve:   

 

 
 

Example: Find x to get a proportion: . 

 

 

 
 



3.- Direct proportion 
 
Two quantities are in direct proportion when they increase or decrease in the same ratio. 
 
We want to paint our farm so we need to use the following paint mixture: four green pots 

and one pot white. 

 
The ratio is 4 pots green to 1 pot white, or 4:1. 

 
If we also want to paint our neighbour's farm, which it is two times ours, we have to 

double the amount of paint and increase it in the same ratio. 
We double the amount of green paint: 8 pots. 
We double the amount of white paint: 2 pots. 
 

 
 

The amount of green and white paint we need increase in direct proportion to each other. 

 

How to solve proportions using the unitary method 
 
If you know the cost of 4 light bulbs is £6.00, can you work out the cost of 3 light 

bulbs? 

 

To solve this problem we need to know the cost of 1 light bulb. 
If four light bulbs cost £6.00, then you divide £6.00 by 4 to find the price of 1 light bulb. 
(6÷4=1.5) 
Now you know that they cost £1.50 each, to work out the cost of 3 light bulbs you multiply 
£1.50 by 3. (1.5x3=4.5) 
So, 3 light bulbs cost £10.00  
 

How to solve proportions using the cross-multiply and divide method. 
 

 
 

The cost of 3 pens is 4.5 €. Work out the cost of 7 pens. 

 

 
 



4.- Inverse proportion 
 
Inverse proportion is when one value increase as the other value decreases. 

Think of how long it would take 5 workers to build a building. How long would it take if they 

had 5 workers helping them?  How long would it take if they had ten workers helping you? 
 

The relation between the time it takes  to build a building and 

the number of people working is an inverse proportion. The more people you have, the less 
time it takes. 
If you double the number of workers, the time is halved. If you treble the number of 

workers, the time becomes to a third. 

 

The cross-multiplication method 
 

We are going to apply the same method that we used to solve direct proportions to inverse 
proportions, but with one additional step to the process: flip over the second column 
numbers to make it work. 
 

 
 
 

A farmer has enough food to feed 300 hens for 20 days. If he buys 100 more hens, how 
long would the same amount of food feed the total hens? 

 
 
 
 
 
 
 
 
 



5.- Percentages 
 
A percent is really a fraction with a denominator of 100. The percent symbol, % is another 
way of writing a denominator of 100. 
 

In other words:  or . 
 

Calculate the % of a given number. 
 
Find the 85% of 20 

 
 

Determine the percentage (%). 
 
If a drinks bill of £18 for a party costing £30 in total, which percentage of the total did 
the dinks cost? 

 
 

Percentage increases. Tax problems. 
 

Example: A new iPhone costs $300. If there is a tax rate of 8%, how much do you have to 
spend in order to walk out the door with a new phone (including tax)? 
 

original + tax = total 

300+0.8(300) = 300+24 = 324 

Example: The price of a certain model of TV goes up by 10%. It used to cost £150. What 
will it cost in future? 
 

 
 

Percentage decreases. 
 
In a sale, there is a rack of trousers marked "All prices in this rack are reduced by 20%!". 
The one I choose now had a price of £50. How much have I to pay now? 
 

 
 

Calculate the initial capital after a percentage increase or decrease 
 
In a sale, there is a rack of blouses marked "All prices in this rack are reduced by 20%!". 
The one I choose now has a discount of £45. How much did it cost before the sale? 
 

 
 


