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Ch. 2: Measures of Location and Spread

June 2023 Question 3 (A-Level)

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 01-0506-1.0 1.1-1.9 2.0-4.0 4.1-6.97.0-12.0/12.1-20.9|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 Zx =390 and sz =4336

(b) Calculate estimates for
(1) the mean Daily Total Rainfall,
(1) 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
(¢) Using your knowledge of the large data set,
(1) give a reason why these data would not be suitable,

(11) 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)

Arancha Ruiz
Copyriah-i 2023 © Better your Maths



ANSWER
Qu3l Scheme Marks | AO
(a) | Need to replace tr with a numerical value MI 1.2
Value of tr is between 0 and 0.05 suggest using e.g 0.025 , 0 or value ,, 0.05 | Al 1.1b
(2)
b)(i ~
G| - _3893~3908] _, 49 . awrt 212 allow -2 or 24 | i I1b
184 92 -
(ii) 2 :
(o] C LI [o?=] @336 cau aurt 191 | M 1.1b
184 184
=4.367... awrt  4.37 Al L.Ib
3)
(¢)(i) | Only covers May~Oct (so not a suitable sample) Bl 1.1b
(ii) | e.g. Winter months are missing when we’d expect more rain Bl 24
so expect estimate in (b)(i) to be an underestimate (oe) ’
(2)
( 7 marks)
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June 2022 Question 3 (A-level)

Finding mean and variance in this question, but it has binomial as well, so you will find it in chapter 3.

Arancha Ruiz
Copyriah-l- 2023 © Better your Maths



June 2022 Question 4

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
| ]
| | I | | | >
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.)

ANSWER
4. (a) | Accept 990 to 1030 inclusive Bl 1.1b
(1)
(b) | Any range between 10 and 50 inclusive Bl 1.1b
8))]
(2 marks)
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November 2021 question 2

It has a histogram as well, so you will find it in chapter 3 instead.
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October 2020 question 4

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.
ITis results are given in the table below.
Weight (wkg) Frequency (f) Midpoint (m kg)
2<w<35 8 2.75
3Is5<w<4 32 3.75
4<w<45 64 4.25
45<w<Ss 40 4.75
5<w<6 16 5.5
(Youmayuse Y fm =692 and » fm’ = 3053)
(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
(1) using the correct figure of 3.2 instead of 2.3
(i1) 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. &)
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ANSWER
Question Scheme Marks AOs
4(a) It is not possible to have a sampling frame B1 23
(1)
(b) Quota sampling and (catch 85 common carp, 45 mirror carp and 30 M1 1 1a
leather carp) or (ignore any fish caught of a type where the quota is full) '
Quota sampling and catch 85 common carp, 45 mirror carp and 30 leather Al L1b
carp and ignore any fish caught of a type where the quota is full '
(2)
(c) 2
o= @-(ﬂJ MI | Lb
160 | 160
=0.6129... awrt 0.613 Al 1.1b
2
@) Ill;ss would have no effect as the piece of data would remain in the same Bl 2%
This would increase the standard deviation as change in mean is small and B1 29
(ii) 6.4 —4.6 = 30 therefore estimate of standard deviation will increase -4
(2)
(7 marks)
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June 2019 question 4

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 (FPmm) | Frequency | Midpaoint (x mm)

0<r<05 121 0.25

05<r<1.0 10 0.75

1L.O0<r<50 24 3.0

50<r< 100 12 7.5

10.0 < r < 30.0 17 20.0

You may use 9, fx=539.75and Y, fx’=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.

(i1) Using your knowledge of the large data set, explain why this assumption does not
hold in this case.

(111) 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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ANSWER
Question Scheme Marks AOs
4 (a) Tr(ace) (data needs to be converted to numbers before the
. ) Bl 24
calculation can be carried out)
(1)
(b) [1+] 12813 < 4 Ml 2.1
=2.1666.... awrt 2.17 Al 1.1b
2)
(©) 7704.1875 (539.75Y MI | LIb
2)
(d)(i) Using class midpoints to estimate the mean assumes that the Bl 24
values are uniformly distributed within the class(es). ]
(ii)& This 1s not the case here as the majority of the data (in the
R Bl 23
(iii) first class) are 0.
The actual mean is likely to be smaller than the estimate dB1 2 7b
(since the first group has more values at 0 and close to 0) |
3)
(8 marks)
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June 2018 Question 4

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

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

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

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.

(i) Suggest, giving your reasons, which of the months in Table 2 is most likely to be
summarised in the box plot marked Y.
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ANSWER
Qu Scheme Marks | AO
4 (1) | x=102(2222...) awrt Bl I.1b
10.2
(1)
) | o, =3.17(20227...) awtt | BIft [ LIb
3.17
Sight of “knots™ or “kn” (condone knots/s | Bl 1.2
ete)
(2)
(c) | October ... since Bl 22b
it is windier in the autumn or month of the hurricane or
latest month n the year Bl 24
y
(2)
(d)(1) | They represent outliers BI 1.2
(11) | ¥ has low median so expect lowish mean (but outlier so > 7)
and Ml 24
¥ has big range/IQR or spread so expect larger st.dev
Suggests B Al 2.2b
(3)
(8 marks)

Arancha Ruiz
Copyriah-l- 2023 © Better your Maths

13



