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Higher Tier Formulae

You must not write on this page.
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Mean of a grouped frequency distribution , where x is the mid-interval value.

Variance

Standard deviation (set of numbers)

where X is the mean set of values.

Standard deviation (discrete frequency Z fx? Z fx ?
distribution) Z I - Z 7
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Spearman’s Rank Correlation Coefficient 1
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Answer ALL the questions.
Write your answers in the spaces provided.
You must write down all stages in your working.
1 John wants to know which pets are more popular, dogs or cats.

(a) Write down a question that John could use on a questionnaire to investigate this.

1)

Many types of animal can be pets.
Valerie thinks that the gender of a person may affect their choice of pet.
She plans to investigate this with a face-to-face survey.

(b) Design a data collection sheet for Valerie to use.

(2)
(c) Valerie will not be able to use a scatter diagram to show her results.

Explain why not.

(Total for Question 1 is 4 marks)
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2 The graph shows some information about annual cinema admissions in the UK from
1997 to 2009

UK annual cinema admissions by age
701
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(Data source: UK Film Council)

(a) Write down the age group which had the least number of cinema admissions in 2003

1)
(b) Write down the number of cinema admissions for people aged 25-34 in 2008
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ million
¢))
(c) Describe the trend in annual cinema admissions for people aged 45 and over between
1997 and 2009
1)

Jonathan says that the graph does not show all the cinema admissions from 1997 to 2009

(d) Explain why Jonathan is correct.

(Total for Question 2 is 4 marks)
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3 Here are 10 cards.

Devika picks at random one of these cards.

(a) (1) Find the probability that this card has a 2 or a 4 on it.

(i) Find the probability that this card does not have a 3 on it.

(2)
Getting an even number and getting an odd number are mutually exclusive events.
(b) Explain what is meant by the term mutually exclusive.

(¢))
Sam picks at random one of the 10 cards.
He looks at the number on the card and then replaces the card.
Sam again picks at random one of the cards and looks at the number on the card.
(c) Find the probability that both of the numbers are odd numbers.

(2)

(Total for Question 3 is 5 marks)
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4 The table shows the number of students in each year in the mathematics department of a
university.
Year first year second year third year Total
Number of 90 78 72 240
students
Amanda wants to find out what the students think about the mathematics department.
She decides to take a sample of 40 of these students, stratified by year.
(a) Show that there should be 15 first year students in the sample.
1)
Amanda uses a computer to generate the following list of random numbers.
47 12 53 53 26 06 03 89
27 04 44 49 11 24 33 14
(b) Explain how she can use these numbers to select the 15 first year students in the
sample.
3)
.
6
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Amanda chooses the sample of 15 first year students.
7 of these students said they were happy with the mathematics department.

(c) Work out an estimate for the total number of first year students who are happy with
the mathematics department.
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(Total for Question 4 is 6 marks)
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5 The BabyDrive company is designing a car seat for babies.

The company has to decide what size to make the seat.
The company asks for data about the babies born in five UK hospitals in the last year.
The company does this by carrying out a survey.

(a) (i) Write down one variable the company should use in their survey.

(i1) Circle the word in the list below that best describes this variable.

Qualitative Discrete Continuous

2

(b) (1) State whether the data in the survey is primary or secondary.
Give a reason for your answer.

(Total for Question 5 is 5 marks)
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6 A record company wants to estimate the proportion of people who downloaded music

illegally during the last month.

They want people to be able to give honest answers so they designed the survey below.

Flip a fair coin. Keep the result to yourself.
e If you get Heads on the coin, tick box A.
e If you get Tails on the coin, answer this question.
Have you downloaded music illegally during the last month?

If yes, tick box A. If no, tick box B.

A B

1000 people completed the survey.

(a) Estimate the number of people who got Heads on the coin.

560 of the 1000 people ticked box A.

(b) Estimate the proportion of people who downloaded music illegally during the last
month.

(Total for Question 6 is 3 marks)
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7 Mobile phones use one of a number of Operating Systems.

The table shows information about worldwide sales of mobile phones during Quarter 3 of
2012 and Quarter 3 of 2013

Quarter 3 of 2012

Quarter 3 of 2013

Operating
System Sales (millions) | Market Share (%) | Sales (millions) | Market Share (%)
Android 124.5 72.6 205.0 81.9
i0S 24.6 14.3 30.3 12.1
Microsoft 4.0 2.3 8.9 3.6
Blackberry 8.9 52 4.4 1.8
Other 9.5 5.5 1.6 0.6
Total 171.6 100.0 250.2 100.0

(Data source: adapted from Gartner, November 2013)

(a) Describe what happened to the total sales of mobile phones between Quarter 3 of
2012 and Quarter 3 of 2013

10

P 4 6 4 8 8 A 0 1 0 2 4

V3UY SIHLNIZLI-M LON OQ

| VAUV SIHLNIZLMION Oa.

 DONOTWRITEINTHISAREA DO NOT WRITE IN THIS AREA

 DONOTWRITEINTHISAREA

SOOI,
2020203050 0 e 00 %

DRI
SRLHHKKILHKHKLLHKHK KKK A K

XX
KKK,

XX
UK,




. VIUY SIHLNI 3LYM 1ON OG v3dY SIHL NI JLIHM LON 0d

VIWYSIHINIZLMMIONOD

DONOTWRITE IN-THIS AREA DO NOT WRITE IN THIS AREA

SDONOTWRITEINTHIS AREA s

~\
The Market Share (%) column for Quarter 3 of 2012 adds up to 99.9 but the total is given
as 100.0
(d) Give a reason why.
1)
Debra plans to draw comparative pie charts to show the information in the table for each
year.
(e) Give a reason why she might do this instead of drawing multiple bar charts.
1)
(f) Find the size of the angle she should use for iOS in the 2012 pie chart.
(2)
Debra uses a radius of 5 cm for the 2012 pie chart.
(g) Work out the radius she should use for the 2013 pie chart.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA cm
(2)
(Total for Question 7 is 9 marks)
J
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8 A large company has 60 offices in different towns.

The directors of the company want to find out the opinions of their employees on a
planned change to working hours.

They decide to choose at random 10 offices and survey all the employees in these offices.

(a) State one advantage and one disadvantage of using this sampling method.

AVANTAZE e

(b) Circle the word below that best describes this sampling method.

Random Quota Systematic Cluster Stratified
1)

The directors plan to use one of two options for the survey.
Option 1: each employee completes a questionnaire anonymously.
Option 2: each employee is interviewed by their office manager.

(c) What might you say to the directors to help them decide between these two options?

(Total for Question 8 is 5 marks)
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9 The table shows the average cost of comprehensive motor insurance bought online each
January from 2010 to 2013

January 2010 | January 2011 | January 2012 | January 2013

£501.75 £618.59 £651.32 £ 595.66

(Data source: AA British Insurance Premium Index)

(a) Using 2010 as the base year, find the price index (price relative) for motor insurance
in January 2011

Y3dVY SIHLNI LM L1ON-Oa
DO NOT WRITE IN THIS AREA

8 3 @
iz E *(b) (1) Calculate the value of the chain base index number for motor insurance in
% 9 2 January 2013
«':L;-:l:-. E
m
:-\.E:;. =
G 1‘5
o =2 |
e R
s (i1) Interpret your answer.
4)

(Total for Question 9 is 6 marks)

SPDONOTWRITEIN THIS ARE A st sl s saiss

\. J
13

L
R0 0 T S O 0 Turn over »
P 4 6 4 8 8 A 0 1 3 2 4




( )

10 The box plot shows the distribution of weights of a sample of salad potatoes.

g g
(>
X X = <
o n
= -
= o
5 =
60 70 80 90 100 110 120 130 140 ﬁ E
Weight (g) z E
3 =
(a) Find the median and the interquartile range (IQR). é Ia
> 2
A O
p - (=)
median = ... g
IQR =
The mean and standard deviation of this sample are
mean=85.5¢g standard deviation =9.4 g
A sample of new potatoes has the following summary statistics
median 34¢g mean
IQR 7g standard deviation

14
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Sally wants to compare the distributions of the weights of the sample of salad potatoes
and the sample of new potatoes.

For the comparison she can use one of two options.

Option 1: the values of median and IQR.
Option 2: the values of mean and standard deviation.

*(b) Explain which of these options would be best for Sally to use to compare these
distributions.

*(c) Compare the distributions of the weights of the samples of salad potatoes and new
potatoes.

(Total for Question 10 is 7 marks)
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11 Seb thinks that the number of medals won by a country in the Olympic Games is affected
by the wealth of the country.
=) <
(a) Suggest a hypothesis you could use to investigate this. (@) o
P
&
= -
.................................................................................................................................................................................................................................................. s I
5 =
.................................................................................................................................................................................................................................................. 5 =
2 B
Z tc
.................................................................................................................................................................................................................................................. E:I ;
1 =
“ ih-
Seb takes a random sample of ten countries that won at least one medal in the London Olympics. = o
He uses GDP (in billions of US dollars) as a measure of wealth. > (=)
The table shows information about these ten countries.
Countr GDP Number GDP Number of
y ($US billions) | of medals rank medals rank
France 2750 34 3
Germany 3550 44 2
Greece 300 2 7
Ireland 200 5 8
Japan 5850 38 1
Kenya 50 11 10
Kuwait 150 1 9
Mexico 1150 7 5
Poland 500 10 6
UK 2450 65 4
(Data source: adapted from theguardian.com)
Some of this information is shown on the scatter diagram.
.
16
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A
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Z e Number X
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& = 30
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1000 2000 3000 4000 5000 6000
GDP ($US billion)

(b) Complete the scatter diagram by plotting the points for Mexico, Poland and the UK.
(2)

The GDPs of the countries have been ranked in the table.
(c) (i) Complete the column for the Number of medals rank.

(i1) Calculate Spearman’s rank correlation coefficient for these data.
You may use the blank columns in the table to help with your calculations.

*(d) What conclusion can you reach about your hypothesis in part (a)?
You must give a reason for your answer.

(Total for Question 11 is 9 marks)

J
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12 The time series graph gives information about the total amount of money spent by
overseas tourists in the UK for each quarter for the years 2011 to 2013

Spending by overseas tourists in the UK

Quarter and Year

A trend line has been drawn on the graph.
The trend line is based on 4-point moving averages.

(a) Explain why 4-point moving averages were chosen.
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(Data source: Olffice for National Statistics)
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(b) Discuss any seasonal variation shown by the graph.

Do not do any calculations.
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*(c) (i) Work out the gradient of the trend line.

(i1) Interpret your answer.

(d) Calculate an estimate for the total amount of money spent by overseas tourists for
Quarter 1 in 2014
You must show your working.

DO NOTWRITE INTHIS AREA
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(Total for Question 12 is 9 marks)
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13 The histogram shows information about the race times for the 41 wheelchair competitors
in the 2014 London Marathon.

London Marathon wheelchair race times

A
3.0
2.0
Frequency
density N T N AN EEE SnEEE
1.0
0 >

8 90 100 110 120 130 140 150 160 170 180 190

Race time (minutes)

(Data source: virginmoneylondonmarathon.com)

(a) Describe the shape of the distribution.

4 of the competitors had a race time in the class interval 90 minutes to 95 minutes.

(b) Show why the frequency density for this class interval is 0.8

1)

(c) Calculate the number of competitors with a race time between 95 minutes and
110 minutes.

20
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(d) Use the histogram to work out an estimate for how long it took the first
21 competitors to finish the race.
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............................................................. minutes

David wants to predict the proportion of wheelchair competitors who will finish the
New York Marathon in less than two hours.

(e) Explain whether or not it is sensible to use the London Marathon race times for the
prediction.

DONOT WRITEIN.THIS AREA

(Total for Question 13 is 8 marks)
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14 Kirstin took tests in Maths, in Physics and in French.
The table shows information about the marks of all students who took the tests.
Maths Physics French
Mean 53 69 48
Standard deviation 8 10 6
Kirstin scored 63 marks in Maths.
(a) Show that Kirstin’s standardised score in Maths is 1.25
(¢))
Kirstin scored 78 marks in Physics.
(b) Work out whether Kirstin did better in Maths or in Physics.
You must explain your answer.
3)
Kirstin’s standardised score in French was —0.5
(c) Work out Kirstin’s mark in French.
(2)
(Total for Question 14 is 6 marks) ,
. J ¢
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15 Eve measures the heights, in metres, of 12 fully grown sunflowers.

Here are her results.
230 371 261 261 245 310 287 209 286 296 265 3.28

(a) () Find the mean.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA m
(i1)) Show that the standard deviation is 0.4 m, correct to 1 significant figure.
“4)
(b) Find the percentage of these sunflowers with heights within two standard deviations
of the mean.
............................................................. %
(2)
Eve thinks that the heights of the sunflowers could be modelled by a normal distribution.
(c) Discuss whether or not your answer to part (b) supports what Eve thinks.
(2)
(Total for Question 15 is 8 marks)
. J
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16 The Venn diagram shows probabilities relating to two events, X and Y.

(a) Explain whether or not X and Y are exhaustive events.

(e))
(b) (i) Work out P(X) x P(Y).
(i1) Explain why the events X and Y are not independent.
3)
Two different events, 4 and B, are such that
P(4)=0.6 P(B)=0.5 P(ANB)=0.25
(c) Find P(4 U B).
(2)

(Total for Question 16 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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