
1. 
Data Analysis 



 

SECTION A: STATISTICS 
 

Answer ALL questions. Write your answers in the spaces provided. 
 

  

1. Sara is investigating the variation in daily maximum gust, t  kn, for Camborne in June 
and July 1987.  

She used the large data set to select a sample of size 20 from the June and July data for 
1987.  Sara selected the first value using a random number from 1 to 4 and then selected 
every third value after that. 

 (a) State the sampling technique Sara used. 
(1) 

 (b)  From your knowledge of the large data set, explain why this process may not   
generate a sample of size 20. 

(1) 

 The data Sara collected are summarised as follows 

220        374        7600n t t  

 (c) Calculate the standard deviation. 
(2) 
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Question 1 continued 
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2.   The partially completed histogram and the partially completed table show the time, to the 
nearest minute, that a random sample of motorists were delayed by roadworks on a 
stretch of motorway. 

 

                                                

Delay (minutes) Number of motorists 

4 – 6 6 

7 – 8  

9 17 

10 – 12 45 

13 – 15 9 

16 – 20  

 

Estimate the percentage of these motorists who were delayed by the roadworks for   
between 8.5 and 13.5 minutes. 

(5) 
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Question 2 continued  
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SECTION A: STATISTICS 

Answer ALL questions. 

1. Kaff coffee is sold in packets. A seller measures the masses of the contents of a random 
sample of 90 packets of Kaff coffee from her stock. The results are shown in the table below. 
 
 
 
 
 
 
 
 
 

(You may use ∑ fy2 = 5 644 171.75) 
 
A histogram is drawn and the class 245 ≤ w < 248 is represented by a rectangle of width 
1.2 cm and height 10 cm. 
 
(a) Calculate the width and the height of the rectangle representing the class 255 ≤ w < 260. 

(3) 
 

     
 

 
 

      
  

 
 

    
     

  
 

        
 

 
   

 
 

         
 

 

  
 

 

Mass w (g) Midpoint y (g) Frequency f 
240 ≤ w < 245 242.5 8 
245 ≤ w < 248 246.5 15 
248 ≤ w < 252 250.0 35 
252 ≤ w < 255 253.5 23 
255 ≤ w < 260 257.5 9 
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4. Helen is studying the daily mean wind speed for Camborne using the large data set from 1987.   
The data for one month are summarised in Table 1 below.

Windspeed n/a 6 7 8 9 11 12 13 14 16

Frequency 13 2 3 2 2 3 1 2 1 2

Table 1

 (a) Calculate the mean for these data.
(1)

 (b) Calculate the standard deviation for these data and state the units.
(2)

 The means and standard deviations of the daily mean wind speed for the other months 
from the large data set for Camborne in 1987 are given in Table 2 below.   The data are 
not in month order.

Month A B C D E

Mean 7.58 8.26 8.57 8.57 11.57

Standard Deviation 2.93 3.89 3.46 3.87 4.64

Table 2

 (c) Using your knowledge of the large data set, suggest, giving a reason, which month 
had a mean of 11.57

(2)

 The data for these months are summarised in the box plots on the opposite page. 
They are not in month order or the same order as in Table 2.

 (d) (i) State the meaning of the * symbol on some of the box plots.

  (ii) Suggest, giving your reasons, which of the months in Table 2 is most likely to be 
summarised in the box plot marked Y.

(3)
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Question 4 continued

0 2 4 6 8 10 12 14 16 18 20 22

 Y
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4.	 Charlie is studying the time it takes members of his company to travel to the office.  
He stands by the door to the office from 08 40 to 08 50 one morning and asks workers, as 
they arrive, how long their journey was.

	 (a)	 State the sampling method Charlie used.
(1)

	 (b)	State and briefly describe an alternative method of non-random sampling Charlie 
could have used to obtain a sample of 40 workers. 

(2)

	 Taruni decided to ask every member of the company the time, x minutes, it takes them to 
travel to the office.

	 (c)	 State the data selection process Taruni used.
(1)

	 Taruni’s results are summarised by the box plot and summary statistics below.

140130120110100908070605040302010

Journey time (minutes)

n = 95      ∑ x = 4133     ∑ x2 = 202 294

	 (d)	Write down the interquartile range for these data.
(1)

	 (e)	 Calculate the mean and the standard deviation for these data.
(3)

	 (f)	 State, giving a reason, whether you would recommend using the mean and standard 
deviation or the median and interquartile range to describe these data.

(2)

	 Rana and David both work for the company and have both moved house since Taruni 
collected her data.

	 Rana’s journey to work has changed from 75 minutes to 35 minutes and David’s journey 
to work has changed from 60 minutes to 33 minutes.

	 Taruni drew her box plot again and only had to change two values.

	 (g)	Explain which two values Taruni must have changed and whether each of these 
values has increased or decreased.

(3)

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________
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Question 4 continued
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4. Joshua is investigating the daily total rainfall in Hurn for May to October 2015

 Using the information from the large data set, Joshua wishes to calculate the mean of the 
daily total rainfall in Hurn for May to October 2015

 (a) Using your knowledge of the large data set, explain why Joshua needs to clean the 
data before calculating the mean.

(1)

 Using the information from the large data set, he produces the grouped frequency table below.

Daily total rainfall (r mm) Frequency Midpoint (x mm)

  0  r  0.5 121 0.25

0.5  r  1.0 10 0.75

1.0  r  5.0 24 3.0

 5.0  r  10.0 12 7.5

10.0  r  30.0 17 20.0

You may use ∑fx = 539.75 and  ∑fx2 = 7704.1875

 (b) Use linear interpolation to calculate an estimate for the upper quartile of the daily 
total rainfall.

(2)

 (c) Calculate an estimate for the standard deviation of the daily total rainfall in Hurn for 
May to October 2015

(2)

 (d) (i) State the assumption involved with using class midpoints to calculate an estimate 
of a mean from a grouped frequency table.

  (ii) Using your knowledge of the large data set, explain why this assumption does not 
hold in this case.

  (iii) State, giving a reason, whether you would expect the actual mean daily total 
rainfall in Hurn for May to October 2015 to be larger than, smaller than or the 
same as an estimate based on the grouped frequency table.

(3)
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Frequency
density
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Figure 1

	 The histogram in Figure 1 shows the times taken to complete a crossword by a random 
sample of students.

	 The number of students who completed the crossword in more than 15 minutes is 78

	 Estimate the percentage of students who took less than 11 minutes to complete  
the crossword.

(4)
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4.	 A lake contains three different types of carp.

	 There are an estimated 450 mirror carp, 300 leather carp and 850 common carp.

	 Tim wishes to investigate the health of the fish in the lake.

	 He decides to take a sample of 160 fish.

	 (a)	 Give a reason why stratified random sampling cannot be used.
(1)

	 (b)	Explain how a sample of size 160 could be taken to ensure that the estimated 
populations of each type of carp are fairly represented.

		  You should state the name of the sampling method used.
(2)

	 As part of the health check, Tim weighed the fish.

	 His results are given in the table below.

Weight (w kg) Frequency (f) Midpoint (m kg)

        2  w < 3.5 8 2.75

     3.5  w < 4 32 3.75

        4  w < 4.5 64 4.25

     4.5  w < 5 40 4.75

        5  w < 6 16 5.5

( )You may use f  and  fm m� ��� 692 30532

	 (c) Calculate an estimate for the standard deviation of the weight of the carp.
(2)

	 Tim realised that he had transposed the figures for 2 of the weights of the fish.

	 He had recorded in the table 2.3 instead of 3.2 and 4.6 instead of 6.4

	 (d)	Without calculating a new estimate for the standard deviation, state what effect

			   (i) using the correct figure of 3.2 instead of 2.3 

			   (ii) using the correct figure of 6.4 instead of 4.6 

		  would have on your estimated standard deviation.

		  Give a reason for each of your answers.
(2)
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3.	 Each member of a group of 27 people was timed when completing a puzzle.

	 The time taken, x minutes, for each member of the group was recorded.

	 These times are summarised in the following box and whisker plot.

0 10 20 30 40 50 60 70

Time (x minutes)

	 (a)	 Find the range of the times.
(1)

	 (b)	Find the interquartile range of the times.
(1)

	 For these 27 people  Σ x = 607.5  and  Σ x 2 = 17 623.25

	 (c)	 calculate the mean time taken to complete the puzzle,
(1)

	 (d)	 calculate the standard deviation of the times taken to complete the puzzle.
(2)

	 Taruni defines an outlier as a value more than 3 standard deviations above the mean.

	 (e)	 State how many outliers Taruni would say there are in these data, giving a reason for 
your answer.

(1)

	 Adam and Beth also completed the puzzle in a minutes and b minutes respectively, 
where  a > b.

	 When their times are included with the data of the other 27 people

		  ●	 the median time increases

		  ●	 the mean time does not change

	 (f)	 Suggest a possible value for a and a possible value for b, explaining how your 
values satisfy the above conditions.

(3)

	 (g)	Without carrying out any further calculations, explain why the standard deviation of 
all 29 times will be lower than your answer to part (d).

(1)
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Question 3 continued
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2.	 The partially completed table and partially completed histogram give information about 
the ages of passengers on an airline.

	 There were no passengers aged 90 or over.

Age (x years) 0  x < 5 5  x < 20 20  x < 40 40  x < 65 65  x < 80 80  x < 90

Frequency 5 45 90 1

10 20 30 40 50 60 70 80 90 x

y

0
0

Frequency 
density

Age (years)

	 (a)	 Complete the histogram.
(3)

	 (b)	Use linear interpolation to estimate the median age.
(4)

	 An outlier is defined as a value greater than Q3 + 1.5 × interquartile range.

	 Given that Q1 = 27.3 and Q3 = 58.9

	 (c)	 determine, giving a reason, whether or not the oldest passenger could be considered 
as an outlier.

(2)
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Question 2 continued
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3.	 Helen is studying one of the qualitative variables from the large data set for Heathrow 
from 2015.

	 She started with the data from 3rd May and then took every 10th reading.

	 There were only 3 different outcomes with the following frequencies

Outcome A B C

Frequency 16 2 1

	 (a)	 State the sampling technique Helen used.
(1)

	 (b)	From your knowledge of the large data set

		  (i)	 suggest which variable was being studied,

		  (ii)	 state the name of outcome A.
(2)

	 George is also studying the same variable from the large data set for Heathrow from 2015. 
He started with the data from 5th May and then took every 10th reading and obtained 
the following

Outcome A B C

Frequency 16 1 1

	 Helen and George decided they should examine all of the data for this variable for 
Heathrow from 2015 and obtained the following

Outcome A B C

Frequency 155 26 3

	 (c)	 State what inference Helen and George could reliably make from their original 
samples about the outcomes of this variable at Heathrow, for the period covered by 
the large data set in 2015.

(1)
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3.	 Stav is studying the large data set for September 2015

	 He codes the variable Daily Mean Pressure, x, using the formula y = x − 1010

	 The data for all 30 days from Hurn are summarised by

∑ y = 214          ∑ y2 = 5912

	 (a)	 State the units of the variable x
(1)

	 (b)	Find the mean Daily Mean Pressure for these 30 days.
(2)

	 (c)	 Find the standard deviation of Daily Mean Pressure for these 30 days.
(3)

	 Stav knows that, in the UK, winds circulate 
•	 in a clockwise direction around a region of high pressure
•	 in an anticlockwise direction around a region of low pressure

	 The table gives the Daily Mean Pressure for 3 locations from the large data set on 26/09/2015

Location Heathrow Hurn Leuchars

Daily Mean Pressure 1029 1028 1028

Cardinal Wind Direction

	 The Cardinal Wind Directions for these 3 locations on 26/09/2015 were, in random order,

W          NE          E

	 You may assume that these 3 locations were under a single region of pressure.

	 (d)	Using your knowledge of the large data set, place each of these Cardinal Wind 
Directions in the correct location in the table.

		  Give a reason for your answer.
(2)
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Question 3 continued.
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3.	 The histogram summarises the heights of 256 seedlings two weeks after they were planted.

Height of seedling (cm)

Frequency 
density

60

50

40

30

20

10

0
0 1 2 3 4 5 6 7 8

	 (a)	 Use linear interpolation to estimate the median height of the seedlings.
(4)

	 Chris decides to model the frequency density for these 256 seedlings by a curve with equation

y = kx(8 – x)         0  x  8

	 where k is a constant.

	 (b)	Find the value of k
(3)

	 Using this model,

	 (c)	 write down the median height of the seedlings.
(1)
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Question 3 continued
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4.	 Jiang is studying the variable Daily Mean Pressure from the large data set.

	 He drew the following box and whisker plot for these data for one of the months for one 
location using a linear scale but

•	 he failed to label all the values on the scale
•	 he gave an incorrect value for the median

1200

Daily Mean Pressure (hPa)

	 Using your knowledge of the large data set, suggest a suitable value for

	 (a)	 the median,
(1)

	 (b)	 the range.
(1)

	 (�You are not expected to have memorised values from the large data set. The question is simply 
looking for sensible answers.)
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3.	 Dian uses the large data set to investigate the Daily Total Rainfall, r mm, for Camborne.

	 (a)	 Write down how a value of 0 < r  0.05 is recorded in the large data set.
(1)

	 Dian uses the data for the 31 days of August 2015 for Camborne and calculates the 
following statistics 

n = 31      ∑ r = 174.9      ∑ r 2 = 3523.283

	 (b)	Use these statistics to calculate 

		  (i)	 the mean of the Daily Total Rainfall in Camborne for August 2015,

		  (ii)	 the standard deviation of the Daily Total Rainfall in Camborne for August 2015.
(3)

	 Dian believes that the mean Daily Total Rainfall in August is less in the South of the 
UK than in the North of the UK. 
The mean Daily Total Rainfall in Leuchars for August 2015 is 1.72 mm to 2 decimal 
places.

	 (c)	 State, giving a reason, whether this provides evidence to support Dian's belief.
(2)

	 Dian uses the large data set to estimate the proportion of days with no rain in Camborne 
for 1987 to be 0.27 to 2 decimal places.

	 (d)	Explain why the distribution B(14, 0.27) might not be a reasonable model for the 
number of days without rain for a 14‑day summer event.

(1)
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Question 3 continued
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1.	 The histogram and its frequency polygon below give information about the weights, in 
grams, of 50 plums.

4
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Frequency density

67

	 (a)	 Show that an estimate for the mean weight of the 50 plums is 63.72 grams.
(2)

	 (b)	 Calculate an estimate for the standard deviation of the 50 plums.
(2)

	 Later it was discovered that the scales used to weigh the plums were broken.

	 Each plum actually weighs 5 grams less than originally thought.

	 (c)	 State the effect this will have on the estimate of the standard deviation in part (b). 
Give a reason for your answer.

(1)
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Question 1 continued
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3.	 Ben is studying the Daily Total Rainfall, x mm, in Leeming for 1987

	 He used all the data from the large data set and summarised the information in the 
following table.

x 0 0.1–0.5 0.6–1.0 1.1–1.9 2.0–4.0 4.1–6.9 7.0–12.0 12.1–20.9 21.0–32.0 tr

Frequency 55 18 18 21 17 9 9 6 2 29

	 (a)	 Explain how the data will need to be cleaned before Ben can start to calculate 
statistics such as the mean and standard deviation.

(2)

	 Using all 184 of these values, Ben estimates  ∑ x = 390   and    ∑ x2 = 4336

	 (b)	 Calculate estimates for

		  (i)	 the mean Daily Total Rainfall,

		  (ii)	 the standard deviation of the Daily Total Rainfall.
(3)

	 Ben suggests using the statistic calculated in part (b)(i) to estimate the annual mean 
Daily Total Rainfall in Leeming for 1987

	 (c)	 Using your knowledge of the large data set,

		  (i)	 give a reason why these data would not be suitable,

		  (ii)	 state, giving a reason, how you would expect the estimate in part (b)(i) to differ 
from the actual annual mean Daily Total Rainfall in Leeming for 1987

(2)
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Question 3 continued
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(Total for Question 3 is 7 marks)
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1.	 A coach recorded the heights of some adult rugby players and found the following 
summary statistics.

� Median = 1.85 m

� Range = 0.28 m

� Interquartile range = 0.11 m

	 The coach also noticed that

•	 the height of the shortest player is 1.72 m

•	 25% of the players’ heights are below the height of a player whose  
height is 1.81 m

	 Draw a box and whisker plot to represent this information on the grid below.
(4)

2.102.001.901.801.701.60

Height (metres)
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_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

Use the spare grid on page 3 if you need to redraw your box and whisker plot.
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Question 1 continued
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Only use this grid if you need to redraw your box and whisker plot.

2.102.001.901.801.701.60

Height (metres)

(Total for Question 1 is 4 marks)
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2.	 Keith is studying the variable Daily Mean Wind Direction, in degrees, from the large 
data set.

	 Keith summarised the data for Camborne from 1987 into 4 directions A, B, C and D 
representing North, South, East and West in some order.

Direction A B C D

Frequency 22 48 56 58

	 (a)	 Using your knowledge of the large data set state, giving a reason, which direction 
A represents.

(1)

	 The entry for Hurn on 27th September 1987 was 999

	 (b)	 State, giving a reason, what Keith should do with this value.
(2)
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Question 2 continued
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3.	 Customers in a shop have to queue to pay.

	 The partially completed table below and partially completed histogram opposite, give 
information about the time, x minutes, spent in the queue by each of 112 customers  
one day.

Time in queue (x minutes) Frequency

1–2 64

2–3

3–4 13

4–6

6–8   3

	 No customer spent less than 1 minute or longer than 8 minutes in the queue.

	 (a)	 Complete the table.
(2)

	 (b)	 Complete the histogram.
(2)

	 Ting decides to model the frequency density for these 112 customers by a curve 
with equation

y
k

x
x=

2
1 8 

	 where k is a constant.

	 (c)	 Find the value of k
(3)
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Question 3 continued

x876543210
0

Minutes

Frequency 
density
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Turn over for a spare grid if you need to redraw your histogram.
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Question 3 continued
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3.	 Ming is studying the large data set for Perth in 2015

	 He intended to use all the data available to find summary statistics for the Daily Mean 
Air Temperature, x oC.

	 Unfortunately, Ming selected an incorrect variable on the spreadsheet.
	 This incorrect variable gave a mean of 5.3 and a standard deviation of 12.4

	 (a)	 Using your knowledge of the large data set, suggest which variable Ming selected.
(1)

	 The correct values for the Daily Mean Air Temperature are summarised as

			   n = 184      x �� 2801 2.       x2 44 695 4�� .

	 (b)	 Calculate the mean and standard deviation for these data.
(3)

	 One of the months from the large data set for Perth in 2015 has

•	 mean x = 19 4.

•	 standard deviation σx � 2 83.

	 for Daily Mean Air Temperature.

	 (c)	 Suggest, giving a reason, a month these data may have come from.
(2)
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Question 3 continued
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