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Higher Tier Formulae
You must not write on this page.

Anything you write on this page will gain NO credit.

_ 3(mean — median)

Skew —
standard deviation

Standard deviation = "\ %Z(x —x)?

An alternative formula for standard deviation is
standard deviation =

Spearman’s rank correlation coefficient

_ ., __62d"
0 a0

Rates of change (e.g. Birth rate = number of births X 1000 )
total population
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Answer ALL questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 The Venn diagram shows information about 20 films shown in the UK in 2015

A 1s the event that the film was produced in the UK.
B is the event that the film made more than £40 million.

The numbers in the Venn diagram indicate the number of films.

NOTWRITEINTHISAREA

(Source: BFI Statistical Yearbook)

(a) Explain fully what the number 3 represents in the Venn diagram.

One of the films is chosen at random.
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(b) Find P(B)
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(c) Find P(B | 4)

(d) Using your answers to part (b) and part (c), explain whether or not 4 and B are
independent events.

9,

o

<

s
S
e

%
e

(Total for Question 1 is 6 marks)

o

55
%

55

%
P

3

M P O Turm over »
S 5 9 3 0 7 A 0 3 2 4



s

2 There are 11727 students at a university.
Their nationality is classified as UK, EU or International.

The table shows information about the nationality of these students.

Nationality UK

EU

International

Total

Number of students 9393

979

1355

11727

(Source: www.ox.ac.uk)

The manager of a book shop wants to carry out a survey into the books read by the

students at this university.

She is going to take a sample of 600 of these students.

The manager plans to sample 200 UK students, 200 EU students and 200 International students.

(a) Write down the name of this method of sampling.

A shop assistant suggests that it would be better to select a sample of 600 students,

stratified by nationality.

(c) Work out how many EU students there should be in this sample.
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Three students, Amy, Beth and Carlos, bought the same eight books from the book shop.

The manager asked Amy, Beth and Carlos to rank these eight books in increasing order
of how much they each enjoyed them.

The manager calculated the Spearman’s rank correlation coefficient for the ranks given
by Amy and Beth.

She got a result of 1.2

(d) Explain how you know that this result is not correct.

NOTWRITEINTHISAREA

1)
The manager also calculated the Spearman’s rank correlation coefficient for the ranks
given by Beth and Carlos.
She got a result of 0.74
(e) (i) What type of correlation is shown by this result?
(i1) Interpret this result.
(2)

(Total for Question 2 is 7 marks)
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3 The table shows a summary of the results of a long jump competition.

Distance jumped Frequency

(xm) f)

71 <x<73 1

73 <x<175 2

7.5 <x <77 5

77 <x<79 9

79 < x < 8.1 8

8.1 <x<83 3

(Source: I4A4F)

(a) Find an estimate of the mean distance jumped.
You may use the extra columns in the table.
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(b) Draw a frequency polygon for the data.

NOTWRITEINTHISAREA

v

7.0 7.2 7.4 7.6 7.8 8.0 8.2 8.4

Distance jumped (xm)

(c) Describe any skew shown by the data.
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4 The pie charts show information about the departure country of the overseas visitors to
the UK in January 2016 and in July 2016

Key:
. North America
|:| Europe

. Other

January 2016 July 2016

(Source: International Passenger Survey)

Based on the two pie charts, Raul makes these two conclusions.

1 There are more visitors from Europe than from North America in both months.
2 There are more visitors from Europe in January than in July.

(a) Assess the validity of each of Raul’s conclusions.
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Judith decides to replace the pie charts with comparative pie charts.
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(b) Explain how comparative pie charts are more appropriate than pie charts to compare
the number of visitors in each month.
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The total number of overseas visitors to the UK in January 2016 was 2 599 000

The total number of overseas visitors to the UK in July 2016 was 3 786 000
Judith’s comparative pie chart for January 2016 has radius 3 cm.

(c) Calculate the radius of Judith’s comparative pie chart for July 2016
Give your answer correct to 1 decimal place.
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(Total for Question 4 is 5 marks)
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5 A database contains information about the 2567 people registered at a medical centre.

Here is the information that the database contains on each person.

Date of Phone Number of
Name Registration Age Number Address | Postcode Appointments

Rebecca wants to see if there is a relationship between the age of a person registered at the
medical centre and the number of appointments this person has had at the medical centre.

Describe how Rebecca can plan to use technology to help her process and present the
data for this investigation.

You should refer to the advantages of using technology to process and present data
compared to doing so by hand.

(Total for Question 5 is 6 marks)
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6 A large number of runners took part in a 5km race.

Here are the results of some of the runners.

Runner Race time

A 16 minutes 24 seconds
22:31
17.34
21:03

19.2 minutes
30,57

24:45
(Source: Parkrun)
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Maya wants to represent the results of all of the runners using a stem and leaf diagram.

(a) Discuss two things Maya must do to the data to be able to represent it in a
stem and leaf diagram.

(b) Explain whether or not it would be appropriate to represent the results of all of the
runners in the race using
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7 The table gives the simple index numbers, with 2013 as base year, for the average prices
of houses in Scotland and in Wales for the years 2014 to 2017

The table also gives the chain base index numbers for the same information.

Year 2014 2015 2016 2017
Simple index number 103.6 110.1 111.7 113.5
Scotland
Chain base index number 103.6 106.3 101.5 101.6
Simple index number 103.0 106.7 109.7 115.0
Wales
Chain base index number 103.0 103.6 102.8 104.8

(Source: HM Land Registry)

(a) Give an interpretation of the simple index number 103.6 for Scotland.

(2)
David bought his house in Wales for £165000 in 2013
(b) (i) Use an appropriate index number to calculate an estimate for the price of his
house in 2017
£
(i1)) Comment on the reliability of this estimate.
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(c) By finding appropriate geometric means, compare and interpret the yearly average
change in house prices from 2013 to 2017 in Scotland and in Wales.
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8 Stacey is the manager of a large company.

She wants to investigate the differences between the numbers of days of holiday taken by

employees in different age groups.

She obtains the following information about the ages of the employees.

Age group Number of Number of Number of
employees males females
20 to 34 106 48 58
35to 49 135 73 62
50 to 65 84 61 23

Assess the suitability of taking a sample of 20 employees stratified by age and by gender,
for her investigation.

(Total for Question 8 is 3 marks)
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9 The table gives information about the scores achieved by students in a French test and in
a German test.

The scores in each test are modelled by a normal distribution.

Test Mean score Standard deviation
French 78 2.0
German 85 2.5

(a) On the grid, sketch a diagram of each distribution of scores.
Label each diagram.

70 75 80 85 90 95
Score
4)
(b) Use the information in the table to make two comparisons between the scores in
the French test and the scores in the German test.
Interpret your comparisons in context.
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One student who took the French test is selected at random.

(c) Work out an estimate for the probability that this student scored more than 76 on the
French test.

NOTWRITEINTHISAREA

2

Lucy took both the French test and the German test.

Before she took these tests she said that the probability that she will score more than the
mean score in both tests is

I 1
X —=—
2 4

N | =

(d) Comment on the validity of what Lucy said.
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10 A company makes bars of chocolate on a production line in a factory.

If a chocolate bar is found to weigh less than 60 g, the company will not be allowed to
sell it.

The company uses quality assurance control charts to monitor the weight of the
chocolate bars.

Samples of chocolate bars are taken at regular intervals.
The mean weights of the samples are normally distributed.

(a) Explain why it would not be appropriate for the production line to be set so that 60 g
is the target weight.

In fact the production line is set so that the sample means should be normally distributed
with a mean of 62 g and a standard deviation of 0.4 g.

(b) What can be deduced from this information about the mean and standard deviation of
all of the chocolate bars made on the production line?
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Alice takes the samples in order to monitor the sample means of the weights.

Here is her incomplete control chart showing 8 sample means.

A

64.0

63.5 +

63.0

62.5 £ 1

Rt Sample

$:iagl;1t 62.0 : Target weight

(2) 61.5 X X

61.0

60.5

60.0

Sample number

(c) By completing the control chart, determine what actions, if any, Alice should have
taken based on the information given.

You must justify your answer.

éwQ\p”
A P
~ Donor

5
=

R
S
5

5
55

%
o
o
%

5
S
%

s
S

O
o
SRR
% %o. <5
S
b9

o

b
.:

5255
55

0K
holetateleiets
Y\
REA
G

<
CH AR

P
SO g5

S
SO

(6)

(Total for Question 10 is 9 marks)

a,
S

OPO0ReER0000000
KRR -
st DO NG

S
s

o5
55
S

. J
19

A AR O Turm over »
S 5§ 9 3 07 A 01 9 2 4




r

11 A farmer recorded the birth weights, in kg, of a sample of 50 piglets born on his farm.

The grouped frequency table gives information about his results.

Weight (w kg) Frequency (f)
05<w<15 4
15<w<20 12
20<w< 25 17
25 <w<3.0 13
3.0<w< 40 3
40 <w<6.0 1

Using the information in the table and the values of w as the class midpoints, the farmer
finds that an estimate for the mean birth weight of these piglets is 2.29kg.

He also finds that Z‘fw2 = 286.875

(a) Show that an estimate of the standard deviation of the birth weights of these
50 piglets is 0.7 kg, correct to 1 decimal place.
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(b) Calculate an estimate for the skew of the birth weights of the piglets.

NOTWRITEINTHISAREA

(c) Interpret your answer to part (b).

(d) Using only the information given in this question, explain whether it is possible to
deduce that any of the birth weights are outliers.

Justify your answer.
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TOTAL FOR PAPER IS 80 MARKS
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