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A Level Mathematics - Statistics
Data Set
Pearson have provided a large data set, which will support the assessment of Statistics in the A level Mathematics Paper 3 and AS Mathematics Paper 2. Students are required to become familiar with the data set in advance of the final assessment.
Whilst you will not be required to know all of it you will be manipulating the data throughout your course. You should download the data to your own device using this link Pearson Data Set 
You should use the student power point, along with the data set spreadsheet (paying notice to the front page) to help you answer the questions in this booklet. There are notes and examples to support you.
At the end are some exercises which you should complete on paper.
















1 The weather stations

[image: ]Can you locate the 5 weather stations on the above map
In addition there is data provided for 3 overseas locations. Can you identify where they are
[image: ]

Section 2
You should be able to answer the following questions
What does the large data set show and what are the 11 variables measured?









Which two periods of time are included in the data set?



Did anything significant happen weather wise in either of the 2 time periods?



Section 3
Which stations are:
Coastal?


Inland?


Overseas?


Most southern?


Most northern?


Northern hemisphere?


Southern hemisphere?


Which have the highest/lowest altitude



Is there anything significant weather wise you should be aware of for the overseas stations?



Section 4
What is the Beaufort scale and what does it measure?


How do you measure cloud cover ?


What unit of measurement is used for cloud cover?


What is a knot?


What is measured in knots?


How do you measure a gust of wind?


How do your measure daily mean pressure?


What is daily mean pressure?


What is daily maximum relative humidity?


What is cardinal direction?


How is visibility measured?


If something is recorded as Tr what does this mean?



Section 5
Use the internet to find definitions for the following
Population


Sample


Census


Sampling unit 


Sampling



Give an example of each





Section 6 Sampling
	
	example
	advantage
	disadvantage

	Simple random
 sampling
	




	
	

	Systematic
	




	
	

	Stratified
	




	
	

	Quota
	




	

	

	Opportunity/ convenience
	


	
	




Section 7 What is meant by:
Qualitative data


Quantitative data


Discrete data


Continuous data


Class boundary


Class width


Midpoint
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1 A school uses a census to investigate the dietary requirements of its students.
a Explain what is meant by a census.

b Give one advantage and one disadvantage to the school of using a census.

2 A factory makes safety harnesses for climbers and has an order to supply 3000 harnesses. The
buyer wishes to know that the load at which the harness breaks exceeds a certain figure.

a Suggest a reason why a census would not be used for this purpose.

The factory tests four harnesses and the load for breaking is recorded:
320kg  260kg  240kg 180 kg

b The factory claims that the harnesses are safe for loads up to 250 kg. Use the sample data to
comment on this claim.

¢ Suggest one way in which the company can improve their prediction.

3 A city council wants to know what people think about its recycling centre.
The council decides to carry out a sample survey to learn the opinion of residents.

a Write down one reason why the council should not take a census.
b Suggest a suitable sampling frame.
¢ Identify the sampling units.
4 A manufacturer of microswitches is testing the reliability of its switches. It uses a special
machine to switch them on and off until they break.

a Give one reason why the manufacturer should use a sample rather than a census.
The company tests a sample of 10 switches, and obtains the following results:
23150 25071 19480 22921 7455

b The company claims that its switches can be operated an average of 20 000 times without
breaking. Use the sample data above to comment on this claim.

¢ Suggest one way the company could improve its prediction.

5 A manager of a garage wants to know what their mechanics think about a new pension scheme
designed for them. The manager decides to ask all the mechanics in the garage.

a Describe the population the manager will use.

b Write down the main advantage in asking all of their mechanics.
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Exercise

1 a The head teacher of an infant school wishes to take a stratified sample of 20% of the pupils at
the school. The school has the following numbers of pupils.

Year 1 Year 2 Year 3 .
Problem-solving
40 60 80

When describing advantages or

Work out how many pupils in each age group will be in disadvantages of a particular
the sample. sampling method, always refer
b Describe one benefit to the head teacher of using a to the context of the question.

stratified sample.

2 A survey is carried out on 100 members of the adult population of a city suburb. The population
of the suburb is 2000. An alphabetical list of the inhabitants of the suburb is available.
a Explain one limitation of using a systematic sample in this situation.
b Describe a sampling method that would be free of bias for this survey.

3 A gym wants to take a sample of its members. Each member has a 5-digit membership number,
and the gym selects every member with a membership number ending 000.

a Is this a systematic sample? Give a reason for your answer.
b Suggest one way of improving the reliability of this sample.

4 A head of sixth form wants to get the opinion of Year 12 Year 13
year 12 and year 13 students about the facilities Male 70 50
available in the common room. The table shows
the numbers of students in each year.

Female 85 75

a Suggest a suitable sampling method that might be used to take a sample of 40 students.

b How many students from each gender in each of the two years should the head of sixth
form ask?
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5 A factory manager wants to get information about the ways their workers travel to work. There
are 480 workers in the factory, and each has a clocking-in number. The numbers go from 1 to 480.
Explain how the manager could take a systematic sample of size 30 from these workers.

6 The director of a sports club wants to take a sample of members. The members each have a
unique membership number. There are 121 members who play cricket, 145 members who play
hockey and 104 members who play squash. No members play more than one sport.

a Explain how the director could take a simple random sample of 30 members and state one
disadvantage of this sampling method.

The director decides to take a stratified sample of 30 members.

b State one advantage of this method of sampling.

¢ Work out the number of members who play each sport that the director should select for the
sample.
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Exercise

1 Interviewers in a shopping centre collect information on the spending habits from a total of 40
shoppers.
a Explain how they could collect the information using:
i quota sampling ii opportunity sampling
b Which method is likely to lead to a more representative sample?

2 Describe the similarities and differences between quota sampling and stratified random
sampling.

3 An interviewer asks the first 50 people he sees outside a fish and chip shop on a Friday evening
about their eating habits.

a What type of sampling method did he use?
b Explain why the sampling method may not be representative.
¢ Suggest two improvements he could make to his data collection technique.

4 A researcher is collecting data on the radio-listening habits of people in a local town. She asks
the first 5 people she sees on Monday morning entering a supermarket. The number of hours pe
week each person listens is given below:

4 7 6 8 2

a Use the sample data to work out a prediction for the average number of hours listened per
week for the town as a whole.

b Describe the sampling method used and comment on the reliability of the data.
¢ Suggest two improvements to the method used.

5 In a research study on the masses of wild deer in a particular habitat, scientists catch the first
5 male deer they find and the first 5 female deer they find.

a What type of sampling method are they using?
b Give one advantage of this method.
The masses of the sampled deer are listed below.

Male (kg) 75 [ 80 [ 90 [ 85 [ 82
Female (kg) | 67 | 72 [ 75 [ 68 [ 65

¢ Use the sample data to compare the masses of male and female wild deer.
d Suggest two improvements the scientists could make to the sampling method.
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6 The heights, in metres, of 20 ostriches are listed below:
1.8,19,23,1.7,2.1,2.0,2.5,27,2.5,2.6,2.3,2.2,24,2.3,2.2,2.5,19,2.0,22,2.5

b Starting from the second data value, take a systematic

Take an opportunity sample of size five from the data. m
An example of an

opportunity sample from this
data would be to select the
Calculate the mean height for each sample. first five heights from the list.

sample of size five from the data.

State, with reasons, which sampling method is likely to
be more reliable.
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Exercise

1 State whether each of the following variables is qualitative or quantitative.
a Height of a tree b Colour of car
¢ Time waiting in a queue d Shoe size
e Names of pupils in a class

2 State whether each of the following quantitative variables is continuous or discrete.

a Shoe size b Length of leaf
¢ Number of people on a bus d Weight of sugar
e Time required to run 100 m f Lifetime in hours of torch batteries

3 Explain why:
a “Type of tree’ is a qualitative variable
b “The number of pupils in a class’ is a discrete quantitative variable
¢ “The weight of a collie dog’ is a continuous quantitative variable.

4 The distribution of the masses of two-month-old lambs is shown in the grouped frequency table.

Mass, m (kg) Frequency

2<=m<1. 8
12<m<13 m The class boundaries are given using

13=m<14 28 inequalities, so the values given in the table are
the actual class boundaries.

ld=m<15 32

1LS5=m<16 22

a Write down the class boundaries for the third group.
b Work out the midpoint of the second group.
¢ Work out the class width of the first group.
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j Exercise

1 From the eight weather stations featured in the large data set, write down:
a the station which is furthest north b the station which is furthest south
¢ aninland station d a coastal station
e an overseas station.

2 Explain, with reasons, whether daily maximum relative humidity is a discrete or continuous
variable.
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Questions 3 and 4 in this exercise use the following extracts from the large data set.

LEEMING HEATHROW
© Crown Copyright Met Office 2015 © Crown Copyright Met Office 2015
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01/06/2015 144 10 5.1 15 01/06/2015 16.5 0.6 4.1 15
02/06/2015 15.7 tr 8.9 17 02/06/2015 20.1 tr 1.6 18
03/06/2015 158 0 10.0 8 03/06/2015 20.4 0 9.1 9
04/06/2015 20.7 0 12.8 7 04/06/2015 23.6 08 144 6
05/06/2015 20.7 0 8.9 9 05/06/2015 24.4 tr 53 9
06/06/2015 15.1 tr 54 17 06/06/2015 20.5 0 123 12
07/06/2015 17.3 0 139 10 07/06/2015 204 0 13.1 5
08/06/2015 153 0 9.7 7 08/06/2015 18.9 tr 6.4 7
09/06/2015 16.9 0 12.1 5 09/06/2015 15.7 0 25 10
10/06/2015 19.4 0 14.6 4 10/06/2015 19.2 0 7.2 10

D 3 a Work out the mean of the daily total sunshine for the first 10 days of June 2015 in:
i Leeming
ii Heathrow.
b Work out the range of the daily total sunshine for the first 10 days of June 2015 in:
i Leeming
ii Heathrow. =
LU State in your answer
whether Leeming is north or
south of Heathrow.

¢ Supraj says that the further north you are, the fewer the
number of hours of sunshine. State, with reasons, whether
your answers to parts a and b support this conclusion.
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Calculate the mean daily total rainfall in Heathrow for the first 10 days of June 2015.
Explain clearly how you dealt with the data for 2/6/2015, 5/6/2015 and 8/6/2015.

Dominic is interested in seeing how the average monthly temperature changed over the
summer months of 2015 in Jacksonville. He decides to take a sample of
two days every month and average the temperatures before comparing them.
a Give one reason why taking two days a month might be:
i a good sample size
ii a poor sample size.
b He chooses the first day of each month and the last day of each month.
Give a reason why this method of choosing days might not be representative.

¢ Suggest a better way that he can choose his sample of days.

The table shows the mean daily temperatures at each of the eight weather stations for
August 2015:

Camborne | Heathrow | Hurn | Leeming | Leuchars | Beijing | Jacksonville | Perth

Mean daily
max temp 17.9 222 20.5 204 19.1 - - -
(o)

Mean daily
mean temp - - - - - 26.6 264 13.6
({9

© Crown Copyright Met Office
a Give a geographical reason why the temperature in August might be lower in Perth than in
Jacksonville.
b Comment on whether this data supports the conclusion that coastal locations experience
lower average temperatures than inland locations.
Marion concludes that because 17.9 °C is greater than 13.6 °C Perth was, on average, colder than
Camborne in August 2015.
¢ Give one reason why this is not a valid comparison.

d Make one comparison between average temperatures in Beijing and Heathrow, and justify the
validity of your statement.

Brian calculates the mean cloud coverage in Leeming in September 1987. He obtains the answer
9.3 oktas. Explain how you know that Brian’s answer is incorrect.

The large data set provides data for 184 consecutive days in 1987. Marie is investigating daily
mean windspeeds in Camborne in 1987.
a Describe how Marie could take a systematic sample of 30 days from the data for
Camborne in 1987. (3 marks)
b Explain why Marie’s sample would not necessarily give her 30 data points for her
investigation. (1 mark)
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Mixed exercise

1 The table shows the daily maximum temperature recorded on the first 15 days in May 1987 at
Heathrow.

Day of month | 1 2 3 4 5 6 7 8 9 [ 10 [ 11 | 12| 13| 14 |15

Dailymax 1,751 14.5] 10.1 [12.3|142{17.7|17.6| 204 | 23.7 | 149 | 15.2| 148 | 13.8| 145 | 123
temp (°C)

© Crown Copyright Met Office

a Use an opportunity sample of the first 5 dates in the table to estimate the mean daily max
temperature at Heathrow for the first 15 days of May 1987.

b Describe how you could use th.e random number function @ GRS
on your calculator to select a simple random sample of
5 dates from this data.

¢ Use a simple random sample of 5 dates to estimate the mean daily maximum temperature at
Heathrow for the first 15 days of May 1987.

d Use all 15 dates to calculate the mean daily maximum temperature at Heathrow for the first
15 days of May 1987. Comment on the reliability of your two samples.

your sampling frame.

2 a Give one advantage and one disadvantage of using:
i acensus ii a sample survey.
b It is decided to take a sample of 100 from a population consisting of 500 elements. Explain
how you would obtain a simple random sample from this population.
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3 a Explain briefly what is meant by:
i apopulation ii a sampling frame.

b A market research organisation wants to take a sample of:
i owners of diesel motor cars in the UK
ii persons living in Oxford who suffered injuries to the back during July 1996.
Suggest a suitable sampling frame in each case.
4 Write down one advantage and one disadvantage of using:
a stratified sampling b simple random sampling.
5 The managing director of a factory wants to know what the workers think about the factory
canteen facilities. 100 people work in the offices and 200 work on the shop floor.
The factory manager decides to ask the people who work in the offices.
a Suggest a reason why this is likely to produce a biased sample.
b Explain briefly how the factory manager could select a sample of 30 workers using:
i systematic sampling i stratified sampling iii quota sampling.
6 There are 64 girls and 56 boys in a school.
Explain briefly how you could take a random sample of 15 pupils using:
a simple random sampling b stratified sampling.
7 As part of her statistics project, Deepa decided to estimate the amount of time A-level students
at her school spent on private study each week. She took a random sample of students from

those studying arts subjects, science subjects and a mixture of arts and science subjects. Each
student kept a record of the time they spent on private study during the third week of term.

a Write down the name of the sampling method used by Deepa.

b Give a reason for using this method and give one advantage this method has over simple
random sampling.
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8 A conservationist is collecting data on African springboks. She catches the first five springboks
she finds and records their masses.
a State the sampling method used.
b Give one advantage of this type of sampling method.
The data is given below:
70kg  76kg  82kg  74kg  78kg.
¢ State, with a reason, whether this data is discrete or continuous.
d Calculate the mean mass.

A second conservationist collects data by selecting one springbok in each of five locations.
The data collected is given below:

79kg 86kg 90kg 68kg 75kg.
e Calculate the mean mass for this sample.

f State, with a reason, which mean mass is likely to be a more reliable estimate of the mean
mass of African springboks.

g Give one improvement the second conservationist could make to the sampling method.
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@ 9 Data on the daily total rainfall in Beijing during 2015 is gathered from the large data set.
The daily total rainfall (in mm) on the first of each month is listed below:

May Ist 9.0
June Ist 0.0
July Ist 1.0

August Ist 32.0
September Ist 4.1

October 1st 3.0
a State, with a reason, whether or not this sample is random. (1 mark)
b Suggest two alternative sampling methods and give one advantage and one
disadvantage of each in this context. (2 marks)
¢ State, with a reason, whether the data is discrete or continuous. (1 mark)
d Calculate the mean of the six data values given above. (1 mark)

e Comment on the reliability of this value as an estimate for the mean daily total rainfall

in Beijing during 2015. (1 mark)

Large data set

You will need access to the large data set and spreadsheet software to answer

these questions.

a Take a systematic sample of size 18 for the daily maximum relative
humidity in Camborne during 1987.

b Give one advantage of using a systematic sample in this context.

¢ Use your sample to find an estimate for the mean daily maximum relative
humidity in Camborne during 1987.

d Comment on the reliability of this estimate. Suggest one way in which the
reliability can be improved.
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