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The probability of a single event  
When you toss a coin, there are two possible outcomes, heads or tails. If the coin is fair, these outcomes are 

equally likely. 

 

If it is impossible that the event will happen, the probability is 

0.  

If it is certain that the event will happen, the probability is 1.  

Probabilities can be written as either fractions or decimals. 

 

The probability of an event not occurring  

There are ten counters in a bag.  

Seven of the counters are black. 

A counter is taken at random from the bag. 
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Estimating from a population  

If you know the probability of an event happening, then you can use this probability to make an estimate of the 

number of times this event will occur. 

 

Relative frequency and probability  

It is not always possible to find probabilities by looking at equally likely outcomes.  

 

For example, supposing you have to work out the probability of scoring a 6 with a spinner that is numbered 1 to 6 

that may be biased, the probability of a driver having a car accident or the probability that a person will visit a 

certain shop.  

 

For this type of event, you need to set up an experiment, carry out a survey or use past results. Take the example of 

scoring a 6 with a spinner numbered 1 to 6 that may be biased. 

 

 

 



www.focuscollege.lk  +94 74 213 666
   
   

4 
 

You can record the number of 6s you get when you spin the spinner a number of times, and use the results to 

decide whether the spinner may be biased.  

The proportion of times a 6 occurs is known as the relative frequency 

 
The relative frequency gives an estimate of the probability of scoring a 6. The relative frequency changes 

depending on the number of trials. The greater the number of trials, the better the estimate of the probability will 

be. The results of this experiment suggest that the spinner is biased.  

 

An estimate for the probability of scoring a 6 with this spinner is 0.36. 
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The probability of combined events  

To find the probability of more than one event happening, you need to make sure that you consider all of the 

possible outcomes.  

 

One way of finding all of the outcomes is to use a sample space diagram. If two fair coins are tossed, the first coin 

can show either a head or a tail and the second coin can show either a head or a tail. 
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Independent events  

When you toss a coin twice, the outcome of the second toss is not affected by the outcome of the first toss. Two 

events are said to be independent events when the outcome of the second event is not affected by the outcome of 

the first. 

 
The result for independent events can be extended to more than two events. The probability of all of the events 

happening is found by multiplying together the probabilities of each individual event 
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Tree diagrams for combined events  
You have seen that sample space diagrams are one way of showing all of the outcomes for two combined events. A 

tree diagram can be used to show the outcomes, and their probabilities, for two or more events. 
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Notice that on each pair of branches the probabilities add up to 1. Also the probabilities of all the four possible 

outcomes add up to 1. If there are more than two combined events, further sets of branches can be added to the 

tree. 

 

The probability of dependent events  
In the last section, all of the events were independent. The outcome of the second event was not affected by the 

outcome of the first. 

 

 In some situations, the outcome of the second event is affected by the first event. In this situation, the probability 

of the second event depends on what happened in the first event. In this case the events are called dependent 

events. 

 

You can solve problems involving dependent events using tree diagrams.  

 

When events are dependent, the probabilities on the second sets of branches are not the same as the probabilities 

on the first set 

 

 

 



www.focuscollege.lk  +94 74 213 666
   
   

9 
 

 

 
 



www.focuscollege.lk  +94 74 213 666
   
   

10 
 

CHAPTER 45 - CATEGORICAL, NUMERICAL AND GROUPED 
DATA 
Collecting and grouping data You may have seen headlines like these in newspapers or on television.  

 

THE BEATLES ARE THE MOST POPULAR BAND or  

TEENAGERS VOTE DIET COKE AS THE BEST SOFT DRINK  

 

You may not agree with either headline, but how is such information found out? One way is to ask people 

questions − that is, to carry out a survey using a questionnaire and collect the answers on a data collection sheet. 

The answers are then analysed to give the results. 

 

Surveys  

When you are trying to find out some statistical information, it is often impossible to find this out from everyone 

concerned. Instead, you ask a smaller section of the population. This selection is called a sample. 
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Choosing a sample  

The size of your sample is important. If your sample is too small, the results may not be very reliable. In general, 

the sample size needs to be at least 30. If your sample is too large, the data may take a long time to collect and 

analyse.  

 

You need to decide what represents a reasonable sample size for the hypothesis you are investigating. You also 

need to eliminate bias. A biased sample is unreliable because it means that some results are more likely than 

others. It is often a good idea to use a random sample, where every person or piece of data has an equal chance of 

being selected.  

 

You may want, however, to make sure that your sample has certain characteristics. For example, when investigating 

the hypothesis ‘boys are taller than girls’, random sampling within the whole school could mean that all the boys 

selected happen to be in Year 7 and all the girls in Year 11: this would be a biased sample, as older children tend to 

be taller. So you may instead want to use random sampling to select five girls and five boys from within each year 

group. 

 

Data collection sheets  

When you collect large amounts of data, you may need to group it in order to analyse it or to present it clearly.  

 

It is usually best to use equal class widths for this.  

 

Tally charts are a good way of obtaining a frequency table, or you can use a spreadsheet or another statistics 

program to help you.  

 

Before you collect your data, make sure you design a suitable data collection sheet or spreadsheet.  

 

Think first how you will show the results, as this may influence the way you collect the data.  

 

You could quite easily collect data from every student in your class on the number of children in their family.  

 

One way to collect this data would be to ask each person individually and make a list like the following one. 
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Designing a questionnaire  

A questionnaire is often a good way of collecting data. You need to think carefully about what information you 

need and how you will analyse the answers to each question. This will help you get the data in the form you need. 

Here are some points to bear in mind when you design a questionnaire.  

 

• Make the questions short, clear and relevant to your task.  

 

• Only ask one thing at a time.  

 

• Make sure your questions are not ‘leading’ questions. Leading questions show bias. They ‘lead’ the person 

answering them towards a particular answer. For example: ‘Because of global warming, don’t you think 

that families should be banned from having more than one car?’ 

 

• If you give a choice of answers, make sure there are neither too few nor too many. 

 

 
When you have written your questionnaire, test it out on a few people. This is called doing a pilot survey. Try also 

to analyse the data from the pilot survey, so that you can check whether it is possible.  

 

You may then wish to reword one or two questions, regroup your data or change your method of sampling before 

you do the proper survey.  

 

Any practical problems encountered in collecting the data would be described in a report of the survey 

 

Two – way tables  
Sometimes the data collected involve two factors. For example, data can be collected about the colour of a car and 

where it was made. You can show both of these factors in a two-way table 
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Mean and range  

The mean is another type of average. 
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Which average to use when comparing data  
When you are comparing sets of data, you need to compare the size of the data values and how spread out the 

data values are. You compare the size of the data values using an average. You have now met three types of 

average: the mode, the median and the mean.  

 

You can use any of the three to compare sets of data, but in some circumstances one is better than the others. The 

mean has the advantage that it uses every data value but it can be misleading if there are one or two very high or 

very low data values.  

 

The median is not affected by a few high or low values. The mode has the advantage that it is often quick and easy 

to find, but can be unreliable, particularly with a small sample of numbers. Also, some sets of data will not have a 

mode and some will have more than one  

 

The range is a measure of how spread out the data values are. The greater the range, the more spread out the data 

values are. A greater range tells you that the data values are less consistent. The smaller the range, the less spread 

out the data values are. A smaller range tells you that the data values are more consistent. You will meet another 

measure of spread in Chapter 46. 
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In Example 45.7, the mode was not useful. Either the median or the mean could be used to compare the masses, 

but there were no extreme values affecting the mean and the mean uses all the data. Also, the total quantity of the 

potatoes is important. The bags of potatoes from the market weigh more in total. 

 

 

Working with larger data sets  

When working with larger data sets, it is often easier to see any patterns in the data if it is displayed in a frequency 

table. 
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Working with grouped and continuous data  

So far in this chapter, most of the data has been whole numbers only. The information is obtained through 

counting, not measuring. Data obtained by counting is called discrete data. Data obtained by measuring is called 

continuous data. 
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For example, a frequency table may show that one student scored between 1 and 10 marks. You can no longer tell 

whether that student scored 1 mark, or 10 marks or any of the scores in between. For this reason, you cannot 

obtain exact values for the mode, median, mean or range.  

 

The modal class may be found when data are given as a table or bar graph. It is the class with the highest 

frequency. Similarly, you cannot find the median from grouped data, but you can find the class which contains the 

median.  

 

You can use the midpoints of the largest and smallest classes to estimate the range. Similarly, you can use the 

midpoint of the classes to calculate an estimate of the mean. 
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Grouped discrete data  

One method for finding the midpoint of a class is to add the end values of the class and divide by 2. 
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Revision questions 
 

1. 

 
2. 

 
3. 

 
4.  
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