
 
 
 
 
 

RATIOS, PROPORTIONS, AND PERCENTS 
 
 
   A ratio is a fraction that is used to compare two quantities. Ratios involve division. 

 RATIOS 

 There are several ways to write a ratio: 

5 out of 10 as “5 to 10,”   “5:10,”    or  5
10

. 

and we say the ratio is five to ten. 

Examples: 

Jeannine has a bag with 3 videocassettes, 4 marbles, 7 books, and 1 orange. 

1) What is the ratio of books to marbles? 7/4. 

Two other ways of writing the ratio are 7 to 4, and 7:4. 

2) What is the ratio of videocassettes to the total number of items in the bag? 

There are 3 videocassettes, and 3 + 4 + 7 + 1 = 15 items total.  

The answer can be expressed as 3/15 

  

 
 PROPORTIONS 

   A proportion is an equality between two ratios: 
 
 
 

    
 This process is often described as “cross-multiplying” and can be visualized as: 

 
 
 
 

  The products ad and cb are called cross-products of the proportion. 
ad = bc 

 
When one of the four numbers in a proportion is unknown, cross products may be used 

to find the unknown number. 

This is called solving the proportion. 

UNIT 6: PERCENTAGES 
THEORY 

 



 

Example: 

Solve for n:   1/2 = n/4. 
Using cross products we see that 2 × n = 1 × 4 =4, so 2 × n = 4. 

Dividing both sides by 2, n = 4 ÷ 2 so that n = 2. 

 

 
RATES 

“The division of two quantities having different unit, is called RATE” 

   A rate is a ratio that compares two quantities with different units. Often involve a period 

of time. 

 For example:   

   Driving Speed =         

  

Example: 

John runs 4 km in 30 minutes. At that rate, how far could he run in 45 minutes? 

Give the unknown quantity the name n. 

 

In this case, n is the number of km Juan could run in 45 minutes at the given rate. 

We know that running 4 km in 30 minutes is the same as running n km in 45 minutes; that is, 

the rates are the same. So we have the proportion  

4km/30min = n km/45min, or 4/30 = n/45.  

Finding the cross products and setting them equal, we get 30 × n = 4 × 45, or 30 × n = 180. 

Dividing both sides by 30, we find that n = 180 ÷ 30 = 6 and the answer is 6 km. 

         
  A unit rate is a rate that has a denominator equal to 1. Usually speed, gas mileage, and 

density are stated in terms of a unit rate, such as miles per hour, miles per gallon, and grams 

per cubic centimeter. 

UNIT RATES 

DIRECT PROPORTION 
Two quantities are in direct proportion when they increase or decrease in the same 

ratio. For example, you could increase something by doubling it, or decrease it by halving. 



Twelve pencils cost 72p. Find the cost of 30 pencils. 

Example: 

To solve this problem, we need to know the cost of one pencil. 
Answer 

We know that 12 pencils cost 72p, so if we divide 72 by 12 to give us the cost of one pencil: 

72 ÷ 12 = 6 

So 1 pencil costs 6p. Now we need to know the cost of 30 pencils. We multiply 6p by 30. 

6 × 30 = 180p. 

So 30 pencils cost £1.80. 

If you had a problem working out the answer, the basic method to remember is to divide by how 
many you know, then multiply by what you want to know. 

         

 INVERSE PROPORTION 
Inverse proportion is when one value increases as the other value decreases. 

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

Example 

- 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. 

        PERCENTAGES 

      A fraction that is written out of one hundred is called a percentage. 

 The symbol used for per cent is  

A percentage is the numerator of a fraction with a denominator of 100. 
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If 90 per cent of the population owns a mobile phone, this means 90 out of every 100 people 

have one: 90% 

30% (30 in each 100) as a fraction is 30/100 

30% as a decimal is 0.3. 

     Often, in real life - and maths exams - you must find a percentage of a quantity. First, 

write the percentage as a fraction or a decimal, then multiply by the quantity. 

People often buy something at one price, and sell it on for another - eg, when they are selling 

things at a car boot sale. 

Profit and loss 

If the selling price is greater than the buying price, a profit is made. 

If the selling price is less than the buying price, there is a loss 

Income Tax 

People pay tax on the income they earn. The basic rate of income tax is 22%. 

VAT 

Value Added Tax is added to the cost of most things you buy. It is charged at 17.5%. 
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