
LC OL - Statistics 

Types of Data 

Question 1 

Characterise each of the following variables as numerical or categorical. 
In each case, list any three possible values for the variable. 

(i) Eye colours in a group of children.       

                   

                   

(ii) Lengths of time taken by competitors to finish a marathon.    

                   

                   

(iii) Numbers of students attending a particular school.      

                   

                   

(iv) Counties where a sample of 100 babies were born.    

                   

                   

(v) Severity of pain experienced by patients after surgery.    

                   

                   

 

Question 2 

Characterise each of the following numerical variables as discrete or continuous. 
In each case, give a reason for your choice. 

(i) Numbers of texts sent by a boy in a particular week.    

                   

                   

(ii) Heights of the trees in a particular woodland.     

                   

                   

(iii) Monthly rents (in €) for properties in Dublin.      

                   

                   



(iv) Numbers of children in a group of surveyed families.     

                   

                   

(v) Attendance at one team’s matches during one season.     

                   

                   

 

Question 3 

Characterise each of the following categorical variables as ordinal or nominal. 
In each case, give a reason for your choice. 
Also list three possible values for the variable in each case.  
(i) Blood groups of a number of patients.       

                   

                   

(ii) Quality of service in a restaurant.       

                   

                   

(iii) Countries where the top 50 car models are made.     

                   

                   

(iv) Grades obtained by a group of students in a maths test.   

                   

                   

(v) Hair colour of a group of children.       

                   

                   

 

Question 4 

(i) Give one example of an ordinal categorical variable.    
List any three possible values for this variable.      

                   

                   

                   

                   



(ii) Give one example of a nominal categorical variable.     
List any three possible values for this variable.       

                   

                   

                   

                   

(iii) Give one example of a discrete numerical variable.     
List the range of possible values for this variable.     

                   

                   

                   

                   

                   

(iv) Give one example of a continuous numerical variable.     
List the range of possible values for this variable.     

                   

                   

                   

                   

                   

Question 5 

A class test in English poetry consists of 20 questions. 
The resulting score from the test reflects work rate and aptitude. 
(i) List any three ways a student’s score could be reported.    

                   

                   

                   

                   

                   

 
  



(ii) What are the possible values (or range of values) for each of these  
scoring methods?           

                   

                   

                   

                   

                   

(iii) Categorise each method of scoring as numerical (discrete or continuous) 
  or categorical (nominal or ordinal).        

                   

                   

                   

                   

                   

  



Mean, Mode & Median 
Mean  

How do you find it? 

 you need to find the sum of the numbers…all of them added together, you then need to divide this answer 

by the number of numbers in the set. 

The mean should be used… 

 if the data is numerical…just numbers, 

 if there are no extreme values…unusually large or small numbers. 

Mode 

How do you find it? 

 You need to find the number that appears most often in the set of data. 

 There may be more than one mode! 

The mode should be used… 

 if the data is categorical…not numbers. 

Median 

How do you find it? 

 you need to put all of the numbers in order starting with the smallest, you then need to pick out the middle 

one or average of the middle two. 

The mode should be used… 

 if the data is numerical…just numbers, 

 if there are extreme values. 

 

 

  



Finding Averages from Lists of Numbers 

Question 6 

Look at the following list of numbers. 

10, 4, 5, 4, 12, 2, 8, 5, 4, 7, 4 

(i) What is the modal number  (another term for mode)? 

(ii) What is the median? 

(iii) Calculate the mean of the list. 

                          

                          

                          

                          

                          

                          

                          

                          

 

Question 7 

The following list shows the results obtained by a student in 12 science tests over the course of a particular school year. 

65 59 62 65 57 64 60 28 73 70 68 61 
 

(i) Find the student’s mean result. 

(ii) Find the median result. 

(iii) Write down the student’s modal result. 

(iv) Which of the three averages best represents the set of results? 

 Explain your reasoning. 

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

 



Question 8 

Look at the frequency table shown below. 

Number 1 2 3 4 

Frequency 4 3 2 1 
 

(i) Calculate the mean of this set of data. 

(ii) Find the median of this set of data. 

(iii) Write down the modal number from this set of data. 

                          

                          

                          

                          

                          

                          

                          

Question 9 

An employer counted the number of days missed by his 21 employees during a particular week. The results are shown 

below. 

1 4 2 3 2 2 5 

4 2 4 5 3 4 2 

3 5 3 2 1 4 2 

 

(i) Complete the following table. 

Number of days missed 1 2 3 4 5 

Number of workers      
 

(ii) Calculate the mean number of days missed per employee. 

(iii) What is the modal number of days missed? 

(iv) What is the median number of days missed? 

                          

                          

                          

                          

                          

 



Question 10 

A test consisting of five questions was given to a class of 25 students. The number of correct answers given by the 

students is given in the table below. 

Number of questions answered correctly 1 2 3 4 5 

Number of students 5 2 9 6 3 

1. Find the mean number of correct answers given. 

                          

                          

                          

                          

                          

                          

  



 

Finding averages from a grouped frequency table 
 

When calculating the mean from a grouped frequency table, you have to use mid-interval values. These values are the 

mean of the two end-point numbers. 

Mid-interval value =
0+8

2
=

8

2
= 4 

Question 11 

The length of time (in hours) taken by a group of workers to complete a given task was recorded. The results are 

summarised in the table below. 

Time taken (hours) 0 – 2 2 – 4 4 – 6 6 – 8 

Number of workers 12 9 6 3 

 

(i) How many workers were observed altogether? 

(ii) Use mid-interval values to calculate the mean amount of time taken. 

(iii) In which interval does the median lie? 

(iv) What is the modal interval? 

(v) “The length of time taken is a continuous numerical data”. Do you agree with this statement? 

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

 

  



Question 12 

The number of raffle tickets bought by a group of 40 visitors to a school fair is shown in the table below. 

0 3 6 1 2 8 2 7 6 2 

1 2 3 8 3 0 6 1 2 0 

3 7 3 0 1 2 6 2 3 1 

6 2 6 1 9 8 3 0 0 2 

 

(i) Complete the following table.  Note: 0 – 2 includes 0 but does not include 2, and so on. 

Number of tickets bought 0 – 2 2 – 6 6 – 8 8 – 10 

Number of visitors     

 

2. Represent this data on a histogram. 

 

 

  



 

 Range, and Interquartile range 
 

Range  
How do you find it? 
you need to subtract the smallest number on the list from the largest one. 
 

The range should be used… 
if the data is numerical…just numbers, 
if there are no extreme values…unusually large or small numbers. 

Interquartile range 
How do you find it? 
you need to put all of the numbers in order starting with the smallest, 
you then need to find a quarter of the total number of numbers in the set, 
you remove this many numbers from the bottom of the list, 
you then remove the same number of numbers from the top of the list, 
finally you subtract the biggest number you are left with from the smallest number you are left with. 
Note: it is just finding the range of the middle half of the numbers! 
 

The interquartile range should be used… 
if the data is numerical…just numbers, 
if there are extreme values…unusually large or small numbers. 

You can be given… 

 List of numbers…an array, 

 Frequency table, 

 Grouped frequency table. 

Range 

To find the range, just subtract the smallest number from the biggest one. 

Interquartile Range 

1. Put the numbers in ascending order 

2. Use the formula 
1

4
(n + 1) to tell you which number on the list is the lower quartile. 

3. Then use the formula 
3

4
(n + 1) to tell you which number is the upper quartile. 

4. The difference between these two numbers is the interquartile range. 

Example 1 
 

If the list of numbers was 2, 3, 4, 8, 9, 10 12… there are 7 numbers on the list… n = 7. 

So 
1

4
(n + 1) =

1

4
(7 + 1) =

1

4
(8) = 2…so the 2nd number is the lower quartile! 

 

2, 3, 4, 8, 9, 10 12…so 3 is the lower quartile.  

And 
3

4
(n + 1) =

3

4
(7 + 1) =

3

4
(8) = 6…so the 6th number is the upper quartile! 

 

2, 3, 4, 8, 9, 10 12…so 10 is the lower quartile.  The interquartile range is upper quartile − lower quartile = 10 − 3 = 7 



Example 2 

1. If the list of numbers was 1, 1, 2, 2, 3, 4, 5, 7… there are 8 numbers on the list… n = 8. 

2. So 
1

4
(n + 1) =

1

4
(8 + 1) =

1

4
(9) = 2∙25…so the average of the 2nd and 3rd numbers (the numbers on either 

side of 2∙25) on the list is the lower quartile!   

1, 1, 2, 2, 3, 4, 5, 7…so 
1+2

2
=

3

2
= 1∙5 is the lower quartile.  

3.  
3

4
(n + 1) =

3

4
(8 + 1) =

3

4
(9) = 6∙75…so the average of the 6th and 7th numbers (the numbers on either side 

of 6∙75) on the list is the upper quartile!  

1, 1, 2, 2, 3, 4, 5, 7…so 
4+5

2
=

9

2
= 4∙5 is the upper quartile.  

4. The interquartile range is upper quartile − lower quartile = 4∙5 − 1∙5 = 3 

To find the range, just subtract the smallest number from the biggest one. 

 

Question 13 

Look at the following list of numbers. 10, 4, 5, 4, 12, 2, 8, 5, 4, 7, 4 

(i) Find the range of the list. 

(ii) Find the interquartile range of the list. 

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

 

  



Question 14 

Look at the following list of numbers. 3, 9, 6, 4, 8 

(i) Find the range of the list. 

(ii) Find the interquartile range of the list. 

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

                          

 

  



 

Stem & Leaf Diagrams 
 

When drawing a stem and leaf diagram… 

(i) everything except the last digit goes down the centre…in the “stem”, 

(ii) the last digit only goes out to the side…in the “leaf”, 

(iii) digits in the leaves should be ordered…arranged in order of size with the smallest closest to the stem, 

(iv) if there are two sets of data (which you are comparing), one set of data forms a leaf on one side of the 

stem and the other forms a leaf on the other side, 

(v) Note: this is called a back-to-back stem and leaf diagram 

(vi) a key must be included…on both sides if there are two sets of data. 

Example 1 

If the set of data was 108, 105, 121, 123, 128, 125, 134 and 132… 

 

10 5 8   

11     

12 1 3 5 8 

13 2 4  Key: |10|5 = 105 

“stem”   “leaf”  
 

Question 15 

The temperature was recorded every day for two weeks in a particular town. 

The results are shown below. 

14∙3°C 11∙5°C 11∙2°C 10∙8°C 11∙7°C 13∙6°C 13∙9°C 

14∙0°C 13∙6°C 11∙4°C 11∙4°C 10∙2°C 13∙5°C 13∙1°C 

Represent this data on a stem and leaf diagram. 

                          

                          

                          

                          

                          

                          

                          

                          

                          

 

  



Pie Charts 
INTERPRETING PIE CHARTS 

Question 16 

 90 people’s favourite colour 

 

 

Favourite colour Degrees Value 

Red 1800  

Yellow 360 9 

Blue 720  

Green 720  

1 person = ___ degrees   

 

  

Red 

Yellow 

Blue 

Green 



Question 17 

 Type of pet that 60 people had 

Based on the data provided construct a pie chart in the circle given 

 

 

Pet Degrees Value 

Dog 1800  

Cat 360  

Budgie 360  

Goldfish 360  

Other   

1 person = ____ degrees   

 

  



Question 18 

Favourite football team of 120 people 

 

 

Favourite colour Degrees Value 

Liverpool   

Man Utd   

Arsenal   

1 person = ___ degrees   

 

Question 19 

Make of ____ cars 

 

 

 

 Man 

Utd 

 Arsenal 

 Liverpool 

 Ford 

 Nissan 

 Rover 

 Vauxhall  Other 



Make of car Degrees Value 

Ford 1440  

Nissan 900  

Rover 720 8 

Vauxhall   

Other 360  

1 person = ____ degrees   

 

Question 20 

Favourite drink of 80 people 

 

 

 

 

Drink Degrees Value 

Tea 900  

Coffee 1800  

Coke 360  

Lemonade   

Other 180  

1 person = ____ degrees   

Tea 

Coffee 

Coke 

Lemonade 

Other 



 

(i) What fraction of people said Tea was their favourite drink? 

 

(ii) What fraction of people said Lemonade was their favourite drink? 

 

(iii) What percentage of people said Coffee was their favourite drink? 

 

(iv) What percentage of people said Other was their favourite drink? 

 

(v) What is the probability that a person, chosen at random, said their favourite drink is Coke? 

 

(vi) How many of the people asked said that Coke or Lemonade was their favourite drink? 

  



Question 21 

How 30 people travel to school 

 

 

 

 

Transport Degrees Value 

Bus  15 

Walk  3 

Car  6 

Other   

1 person = ____ degrees   

(i) Explain how you know how many people travel to school in ‘Other’ ways 

 

(ii) What is the probability that a person, chosen at random, travels to school by Car? Simplify your answer if 

possible. 

 

(iii) What percentage of people travel to work by walking? 

 

(iv) If 300 people had completed the survey, how many people would you expect to travel to work by Bus? Show 

your working. 

 

(v) If 150 people had completed the survey, how many people would you expect to travel to work by Car?  

Bus 

Car 

Walk 

Other 



STANDARD DEVIATION 

 
 It tells us what is happening between the minimum and maximum scores 

 It tells us how much the scores in the data set vary around the mean 

 It is useful when we need to compare groups using the same scale 

The Standard Deviation measures how far away each number in a set of data is from their mean. 

For example, the lowest score, 72.  How far away is 72 from the mean of 81.5? 

72 −  81.5 =  − 9.5 

 

 

How to Find the Standard Deviation 

1. Find the mean of the data. 

2. Subtract the mean from each value – called the deviation from the mean. 

3. Square each deviation of the mean. 

4. Find the sum of the squares. 

5. Divide the total by the number of items – result is the variance.  

6. Take the square root of the variance – result is the standard deviation. 

  



Question 22 

Three siblings are setting off for the One Direction concert tonight on in the O2 arena, they are aged 12, 17 and 31.  

i. Find their mean age. 
ii. Find the standard deviation from the mean correct to the nearest degree. 
iii. Write down the mean age and the standard deviation from the mean of these three people, five years later.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 23 

The set S is the number of goals scored by both teams over five games  = {2, 4, 5, 7, 7} 

Find:  

i. the mode of S 
ii. the median of S 
iii. the mean of S 
iv. the standard deviation from the mean. 

 

 

 

 

 

 

 

 

 

 

 

Question 24 

The number of Easter eggs twenty students received on Easter Sunday last year. 

No. of eggs 0 1 2 3 4 

f(x)  2 4 8 4 2 

Find the mean and the standard deviation from the mean, correct to one decimal place. 

 

 

 

 

 



Question 25 

Twenty students are asked for how many minutes they spend on facebook or twitter each day. This table shows 

their replies: 

Time 
(minutes) 

0 - 40 40 - 60 60 - 80 80 - 100 100 -120 

Frequency 2 6 5 3 4 

 

(i) Using the mid – intervals values, estimate the mean viewing time. 
(ii) Find the standard deviation to the nearest minute. 

 

 

 

Question 26 

The histogram below shows the amount of money spent by a group of customers in a shop on a particular day. 

 
Amount of money spent (€) 

N
u

m
b

er
 o

f 
c
u
st

o
m

e
rs

 



(i) Complete the following table. 

Amount of money spent (€) 0-8 8-16 16-24 24-32 32-40 

Number of customers  12    

(ii) Using mid-interval values, estimate the mean amount of money spent. 

                        

                        

                        

                        

                        

                        

                        

                        

(iii) What was the standard deviation of the data? 

                        

                        

                        

                        

                        

                        

                        

(iv) What was the modal interval? 

                        

                        

                        

                        

                        

                        

                        

 
(v) What was the maximum number of customers that could have spent more than the mean amount of 

money in the shop? 

                        

                        

                        

                        

                        

                        

                        

 



Normal Distribution & Empirical Rule 
When describing the shape of a graph, say whether it is symmetrical…not leaning to one side, or skewed…leaning to 

one side. 

 

Skewed to the left 
(look at your left foot) 

Symmetrical 
aka Normal 

Skewed to the right 
(look at your right foot) 

 

When the physical characteristics, such as height or weight, of a large number of individuals are arranged in order, 

from lowest to highest, in a frequency distribution, the same pattern shows up repeatedly. This pattern shows that a 

large number of values cluster near the middle of the distribution, as illustrated by the symmetrical histogram shown 

below:  

 

If the distribution is very large and continuous, and the class intervals become sufficiently small, the distribution 

forms a symmetrical bell-shaped smooth curve called the curve of normal distribution or simply the normal curve, as 

shown.  

 

Previously, we dealt with a measure of spread called standard deviation, which gives an indication of the distance 

the data is from the mean. 

  



There is a very important relationship between the normal curve and standard deviations. It is called the Empirical 

Rule and it is given below: 

 

Based on the Empirical Rule, the probability that a score, selected at random, will be within one standard deviation 

of the mean is 68% or 0.68. As illustrated below: 

 

Question 27 

Copy and complete these sentences:  

(i)  Approximately ___% of the data lies within one standard _____________ of the mean.  
(ii) Approximately 95% of the data lies within _______ standard deviations of the ___________. 

Question 28  

For each of the following normal curves, find the percentage of all the values that are in the shaded area: 

 

                    

                    

                    

                    



Question 29 

The mean speed of vehicles on a given road can be modelled by a normal distribution with mean 55 km/h and 

standard deviation 9 km/h. What would be the speed of a vehicle that was travelling at: 

(i) One standard deviation below the mean  
(ii) two standard deviations above the mean  
(iii) three standard deviation above the mean? 

                    

                    

                    

                    

                    

                    

                    

                    

 

  



Margin of Error & Confidence Intervals 
The purpose of sampling is to gain information about the whole population by surveying a small part of the 

population. This small part is called a sample. If data from a sample is collected in a proper way, then the sample 

survey can give a fairly accurate indication of the population characteristic that is being studied. 

 The notation �̂� is used to denote sample proportion.  

 The notation 𝒑 is used to represent population proportion.  

Since p is generally not known, �̂� is used as an estimator for the true population proportion, p. 

Sample Surveys are rarely accurate so account for this; we generate the margin of error. This number is based on the 

sample size, the larger the sample size the more accurate the sample is to the population.  

𝐸 =
1

√𝑛
 

 E= Margin of Error for the Sample 

 n = The number of samples 

If the sample size is 400, then  

𝐸 =
1

√𝑛
=  𝐸 =

1

√400
= 0.05% 

Question 30 

Work out the margin of error for each of the following random samples:  

(i) 900 (ii) 1200 (iii) 2025 (iv) 800  

Give your answer correct to 2 decimal places where necessary.  

                    

                    

                    

                    

                    

                    

                    

                    

 

Question 31 

In a random sample of 500 households, 80 said that they had at least one pet.  

(i) What is the sample size?  

(ii) What is the margin of error?  

(iii) What is the sample proportion?  

                    

                    

                    

                    

                    

                    

                    

                    



Question 32 

In a random sample of 200 students, 48 said that they spend at least one hour each day watching television.  

(i) Write down the sample size.  

(ii) What is the margin of error?  

(iii) What is the sample proportion, pˆ?  

(iv) If you increase the sample size to 400, what effect would this have on the margin of error? 

                    

                    

                    

                    

                    

                    

                    

                    

 

  



Confidence Interval 
The confidence interval of a sample is a combination of the sample survey, the margin of error and how this reflects 

the population.  

The confidence interval gives a range of values for which we are 95% confident that the population will lie within this 

range.  

p̂ −
1

√𝑛
< 𝑝 < �̂� +

1

√𝑛
 

Question 33 

A manufacturer tests a random sample of 300 items and finds that 45 are defective.  

(i) Write down the sample size, n.  

(ii) Calculate the margin of error.  

(iii) Work out the sample proportion, pˆ.  

(iv) Work out a confidence interval for the proportion of defective items produced. 

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    



Hypothesis Testing 
When making statements mathematician will ‘check’ these statements against the statistics. This statement is 

known as the hypothesis, we then test this/these hypothesises to be true or false.  

How to Carry out a Hypothesis Test 

1. Write down H0, the null hypothesis, and H1, the alternative hypothesis  

For example, to test whether a coin is biased if we get 7 heads in 10 tosses, we could formulate the following 

hypotheses: H0: The coin is not biased. H1: The coin is biased.  

2. Write down or calculate the sample proportion, pˆ.  

3. Find the margin of error 

𝐸 =  
1

√𝑛
 

4. Write down the confidence interval for the population proportion 

p̂ −
1

√𝑛
< 𝑝 < �̂� +

1

√𝑛
 

  

5. Examine the Value 

(i) If the value of the population proportion stated is within the confidence interval, accept the null hypothesis 

H0 and reject H1.  

(ii) If the value of the population proportion is outside the confidence interval, reject the null hypothesis H0 and 

accept H1. 

Question 34 

The manufacturer of Chummy Bits claims that 80% of dog owners choose this product for their dogs. In a random 

sample of 200 dog owners, 155 chose Chummy Bits.  

(i) Write down the null hypothesis, H0.  

(ii)  Write down the alternative hypothesis, H1.  

(iii) What is the sample size, n?  

(iv) Calculate the margin of error. 

(v) Calculate the sample proportion.  

(vi) Work out the confidence interval.  

(vii) At the 95% confidence level, is the manufacturer’s claim correct? 

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    

                    



Past Exam Questions 

Question 35 

 

 



 

 



Question 36 

 

 



 

 



 

 



Question 37  

 

 



 

 

 

Question 38 

 



 

 

 

 



 

Question 39 

 

 



 

Question 40 

 



 

Question 41 

 

 



Question 42 

 

 

Question 43 

 



 

 

 



 

 



 

Question 44 

 



 

 

 



 

 

 



 

Question 45 

 



 

 

 



 

 



 

 

 



Question 46 

 

 

 



Question 47 

 

 



Question 48 

 

 

 



 

 

 



 

 



 

 

 

 


