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Higher Tier Formulae

You must not write on this page.
Anything you write on this page will gain NO credit.
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Mean of a grouped frequency distribution = ﬁ , where x is the mid-interval value.
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Answer ALL the questions.

You must write down all stages of your working.
1 A national newspaper printed this bar chart.

Re-offending for serious offences in England and Wales 2006—2007

Arson
Manslaughter
Kidnap

Rape

Murder

Other Offences

Attempted murder

(Source: adapted from Ministry of justice Information)

Write down three ways in which this bar chart is misleading.

(Total for Question 1 is 3 marks)
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2 Eight breeds of dog are chosen at random.

The table shows the mean weight and the mean life expectancy for each breed.

Mean Mean life
Breed weight expectancy

(x kg) (y years)
Bullmastiff 54.5 8.6
Gordon Setter 30.0 11.3
Labrador Retriever 32.0 12.6
Old English Sheepdog 36.5 11.8
Rhodesian Ridgeback 38.0 9.1
Scottish Deerhound 44.0 9.5
Tibetan Terrier 11.5 14.0
Viszla 26.0 12.5

Some of this information is shown on the scatter diagram.

(Source: RSPCA)
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(a) Plot the information for the Viszla dogs to complete the scatter diagram.




(b) Describe and interpret the correlation shown by the scatter diagram.

(2)
These eight breeds of dog have
a mean weight, x, of 34.1 kg,
a mean life expectancy, y, of 11.2 years.
(c) (1) Plot the mean point (x,y).
(i1) Draw a line of best fit through the mean point.
(2)
A dog owner wants to predict the life expectancy of his Border Terrier.
The Border Terrier has a mean weight of 6.5 kg.
Using the line of best fit may not be reliable for this prediction.
(d) Explain why.
(1) ......................

(Total for Question 2 is 6 marks)
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3 The table gives information about what full time first degree graduates did after
completing their courses in 2002

Destinations of full-time first degree graduates 2002

UK Employment Overseas Continuing

Area of Study Permanent | Temporary A Employment  Education Unemployed
UK 42.8 % 20.1 % 2.1% 19.8 % 6.8 %
North East 44.9 % 17.2 % 2.4 % 21.6 % 6.0 %
North West 44.5 % 21.3 % 1.7 % 18.9 % 6.5 %
zl‘;rﬁﬂ‘gﬁei“d 47.5 % 18.5 % 2.6 % 17.7 % 6.1 %
East Midlands 47.1 % 18.9 % 1.9 % 17.7 % 6.1 %
West Midlands |  42.2 % 21.1 % 2.1 % 20.6 % 7.1 %
East 38.9 % 19.1 % 1.9 % 26.5 % 5.6 %
London 40.2 % 19.5 % 1.2 % 19.6 % 9.1 %
South East 42.0 % 21.0 % 2.1 % 19.6 % 6.5 %
South West 45.7 % 19.0 % 2.4 % 16.0 % 6.9 %

(Source: www.gov.uk)

(a) For the graduates who studied in the West Midlands, write down the percentage who
are unemployed.

For the graduates who studied in the South East area, the percentage who went into
permanent UK employment is twice the percentage that went into temporary UK
employment.

One other area of study had this ratio of permanent to temporary UK employment.

(b) Write down the name of this other area of study.
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(c) For graduates who studied in London, work out the total percentage who went into
some type of employment.

.............................................................. %
(2)
(d) For graduates who studied in the UK, work out the total percentage represented in
this table.
.............................................................. %
(2)
The information in the table was gathered by means of a questionnaire given to all full
time first degree students graduating in 2002
(e) The answer to part (d) is not 100%.
Suggest a reason why.
(1)

(Total for Question 3 is 7 marks)
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4 Some people think that drinking cocoa before bedtime may help to reduce blood pressure.
A university student is going to research this.

(a) Suggest a hypothesis the student could use.

The student decides to collect information from students at his university.
The student decides to use a sample, not a census.

(b) Write down two reasons why.

Reason 1

There are more females than males at the university.
The student wants his sample to show this.

(d) Write down the name of the sampling method he should use.

(e) Explain why the student might use a control group.

(Total for Question 4 is 6 marks)
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5 A holiday in which people can visit two cities is called a two-centre holiday.
A travel company offers four two-centre holidays.

The two-way table shows the numbers of these holidays booked in 2010

Venice Rome Total
Geneva 24 26
Paris 32 12

Total

(a) Complete the two-way table.

(2)
(b) Which of the two-centre holidays did most people choose?
Give a reason for your answer.
(2)
A person taking one of these holidays is chosen at random.
(c) What is the probability that this person visited Rome and Geneva?
(1)
(d) Given that this person visited Venice,
work out the probability that they also visited Paris.
(2)

(Total for Question 5 is 7 marks)
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6 A town council want to get information about local people’s use of recycling facilities.
Two methods of collecting information have been suggested.
Method 1: To ask people using the recycling facilities at a local supermarket.
Method 2: To send a questionnaire to all council tax payers.
(a) Which method is likely to give the most reliable results?

Give a reason for your answer.

One question on the questionnaire is:
‘In what ways do you use the council’s recycling facilities?’

This is not a good question.

(b) Write down one reason why.
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The council wants to find out how many times per month people use the recycling
facilities at the supermarket.

(c) Suggest a suitable question they could put on the questionnaire.

(Total for Question 6 is 5 marks)
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7 In a New Year sale a shoe shop reduces the prices of pairs of shoes.

The numbers of pairs of shoes sold during the 15 days of the sale were:

86 84 100 97 96 88 89
78 99 91 94 79 78 82

(a) For the numbers of pairs of shoes sold in the New Year sale:

(1) find the median,

(i) find the Lower Quartile and Upper Quartiles.

Lower Quartile

Upper Quartile

60

The box plot below shows information about the numbers of pairs of shoes sold when

there is no sale on.

(b) On the same diagram draw the box plot for the New Year sale.

No sale

New Year Sale

20 30 40 50 60 70 80 90

Numbers of pairs of shoes

P 3 90 92 A 01 2 2 8

100 110




*(c) Compare the distributions shown by the box plots and comment on how the
New Year sale affected the number of pairs of shoes sold.

(Total for Question 7 is 11 marks)
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8 A market research company is going to take a national poll.

They want to find out what people think about the performance of different makes of
new cars.

The company thinks about using a telephone poll.

They would choose 10 towns at random.

They would then choose 100 telephone numbers, at random, from each town’s phone book.
The company would ring these 1000 numbers.

The people answering the phone would form the sample.

(a) Discuss whether or not this will be a satisfactory sample.

There are 10 000 names in the phone book of one of these towns.

(b) Describe how the company could take a random sample of 100 people from this book.

14
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The company finally decides to collect information either using face to face interviews
or a questionnaire.

*(c) Write down what the company needs to consider when choosing between these two
methods of data collection.

(Total for Question 8 is 8 marks)
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9 There were 64 tsunamis (tidal waves) between the years 2000 and 2009.
The table gives information about the maximum wave height, in metres, of these tsunamis.

Wave height 4 (m) Frequency
0<h<02 26
02<h<0.5 8
05<h<1.0 6
1.0<h <30 6
30<h<5.0 5
50<h <10 8
10 <h < 30 3
30<h <60 2

(Source: National Geophysical Data Centre)

(a) Work out the class interval that contains the median of these data.

............................................................................................ metres
(2)
(b) Calculate an estimate of the mean wave height of the tsunamis.
Give your answer to 1 decimal place.
You may use the blank columns in the table to help with your calculation.
.............................................................. metres
4)

(Total for Question 9 is 6 marks)
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10 The comparative pie charts give information about the number of women who got
married in 1991 and in 2005 and the age at which they married.

e N
Age group
[]16-19
[] 2024
B 25-29
K 3049

B 50 and over
- J

(Source: adapted from www.statistics.gov.uk)

(a) What has happened to the total number of women who married in 2005 compared
to the total number in 19917

Comment on how the pie charts show this.

(2)
(b) Write down the age group with the greatest decrease from 1991 to 2005
1)
(c) For the 3049 age group, describe how the number of women who married changed
in 2005 compared to 1991
Give a reason for your answer.
(2)

(Total for Question 10 is 5 marks)
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11 The table shows the numbers of motor cycles, in thousands, registered each quarter from
the first quarter of 2005 to the first quarter of 2008

Quarter
Year 1 2 3 4
2005 27.0 43.5 40.4 24.7
2006 28.7 41.4 39.8 25.3
2007 31.8 44.2 41.8 28.6
2008 314
(Source: Driver and Vehicle Licensing Agency)
50
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Year and quarter

These data are plotted as a time series on the graph above.
The 4-point moving averages, except for the last two, are also plotted.

(a) Calculate the last two 4-point moving averages and plot them on the graph.

3)

............................................................................. thousands and ... thousands

(b) Draw a trend line on the graph.

(1)

P 3 9 0 9 2 A 01 8 2 8



(c) Describe and interpret the trend.

(2)
(d) Write down the quarter with the greatest number of motor cycles registered each
year.
1)
(e) Work out the mean seasonal variation for quarter 2
Give your answer to the nearest whole number.
Show your working.
(2)
(f) Use your answer to part (e) to predict the number of motor cycles registered in
quarter 2 of 2008
(2)

(Total for Question 11 is 11 marks)
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12 The table gives information about the year on year % increase in retail prices, and the
average mortgage rate (%), in the first week of July for each of 11 years.

Year on Average
year % g
. . mortgage
increase in
o rate (%)
retail prices
8.7 5.71
8.0 5.17
6.1 5.83
5.5 5.66
54 4.19
53 4.24
5.1 3.49
4.9 7.27
4.8 5.67
3.0 5.70
2.9 4.58

(Sources: www.statistics.gov.uk and www.nationwide.uk)

(a) Work out Spearman’s rank correlation coefficient for these data.

You may use the blank columns in the table to help with your calculations.

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

(Total for Question 12 is 5 marks)
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13 The table gives information about the lengths of the reigns, in years, of the English Kings
and Queens since the year 1014

Length / (in years) | 0</<5 5<I<15 | 15<1<25  25<1<45|45<1<65
Frequency 12 11 12 8 4

The incomplete histogram shows some of these data.
25 | HEEEN

L5

Frequency
density

1

0.5

0
0 10 20 30 40 50 60 70
Reign (years)
(a) Complete the histogram.
3)
(b) Estimate how many English Kings and Queens reigned for between 20 and 50 years.
3)

(Total for Question 13 is 6 marks)
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14 The probability of a person having an allergy to a particular nut is 0.1
A test is available to see if a person has this allergy.
In 80% of the cases where the person has this allergy the test gives a positive result.

If the patient does not have this allergy there is a 0.05 probability of getting a positive
result.

(a) Complete the tree diagram for the two events:
A person has the allergy
The test gives a positive result.

(2)

Result Probability

Positive 0.08

Has
Allergy

<
=l %
=

Negative

@ Does Positive
Not

Have

Allergy

N Y )
—/

Negative

Mular takes the test and gets a positive result.

(b) Work out the probability that Mular has this allergy.
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Five people are selected at random.
X is the number of these people who have the allergy.

(c) (1) What is the name of the probability distribution that is a suitable model for X?

(1)
(i1) Write down the properties needed, in this context, for this distribution to be
a suitable model for X.
(2)
(ii1) Work out the probability that out of these five people there will be exactly
3 people who have the allergy.
You may use (p + q)’ =p° + 5piq + 10p°q* + 10p°q® + 5pq* + ¢°.
3)

(Total for Question 14 is 10 marks)
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15 The time series graphs show the percentages of people aged 16 and over who smoked
in the years 1998 to 2007

35
30 < =

Tt s
25 | | e - =1 mms ?~ -
20

Percentage
15
10 —e— Men
—— Women
5
0
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year
(Source: statistics.gov.uk)
In 1998 the government published a leaflet ‘Smoking Kills’.

This had a target of cutting the percentage of people of 16 and over smoking to 24%
by 2010

(a) From the graph what conclusion can be made about the success of the leaflet
‘Smoking Kills’ between 1998 and 2007?

Explain the reasons for your answer.
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(b) Compare the two time series graphs.

(Total for Question 15 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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