
For this paper you must have:
! an 8-page answer book
! an answer sheet for use in Questions 1, 5 and 6 (enclosed)
! the booklet of formulae and statistical tables (enclosed)
! a calculator
! a clean copy of the Data Sheet (enclosed)
! a protractor
! a ruler

Free-Standing Mathematics Qualification
June 2006
Advanced Level

USING  AND  APPLYING  STATISTICS 6990/2
Unit 10

Friday 19 May 2006 9.00 am to 10.30 am

Time allowed: 1 hour 30 minutes

Instructions
! Use blue or black ink or ball-point pen.  Pencil should only be used for drawing.
! Write the information required on the front of your answer book and on the top of the answer sheet

for Questions 1, 5 and 6.  The Examining Body for this paper is AQA.  The Paper Reference is 6990/2.
! Answer all questions.
! All necessary working should be shown; otherwise marks for method may be lost.
! The final answer to questions requiring the use of calculators or tables should normally be given to

three significant figures.
! You may not refer to the copy of the Data Sheet that was available prior to this examination.  A clean

copy is available for your use.
! At the end of the examination, remember to hand in both your answer book and the answer sheet for

Questions 1, 5 and 6.

Information
! The maximum mark for this paper is 60.
! The marks for questions are shown in brackets.
! You may use either a scientific or a graphics calculator.

G/H150901/Jun06/6990/2 6/6/6 6990/2



2

G/H150901/Jun06/6990/2

SECTION  A

Answer all questions.

Use Birds on page 2 of the Data Sheet.

1 The length and wingspan data are repeated in the table below.

(a) Use your calculator to find:

(i) the mean length,  , and the mean wingspan,  ;

(ii) the correlation coefficient between  w and  l ;

(iii) the equation of the line of best fit. (5 marks)

(b) Plot the line of best fit on the scatter diagram on the answer sheet. (4 marks)

(c) Briefly interpret the gradient of the line of best fit in terms of the length and wingspan of
garden birds. (2 marks)

(d) The correlation coefficient between wingspan and length for seabirds is 0.811.  
Explain what this tells you about the relationship between wingspan and length of
seabirds when compared with that of garden birds. (2 marks)

wl

Length
l (cm)

Wingspan
w (cm)

Blackbird 25 36
Blue Tit 11 19
Chaffinch 14 27
Collared Dove 32 51
Dunnock 14 20
Great Tit 14 24
Greenfinch 15 26
House Sparrow 15 23
Magpie 45 56
Robin 14 21
Starling 21 40
Woodpigeon 41 78
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2 The bar chart below gives the percentage changes in the numbers of two types of breeding
seabird in the UK between 1970 and 2002 and between 1988 and 2002.

(a) Given that there were 601 000 guillemots in the UK in 1970, how many were there in:

(i) 2002;

(ii) 1988? (5 marks)

(b) Calculate the percentage change in the number of puffins between 1970 and 1988.
(4 marks)

Turn over for the next question
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SECTION  B

Answer all questions.

Use Road traffic statistics on page 3 of the Data Sheet.

3 (a) Use the pie charts to calculate:

(i) the proportion of vehicles observed on urban roads that were cars;

(ii) the proportion of vehicles observed on motorways that were cars.

(iii) Make a brief comparison of these proportions. (3 marks)

(b) The number of cars observed on motorways was 412 million.

Estimate:

(i) the total number of vehicles observed on motorways;

(ii) the total number of vehicles observed on urban roads. (5 marks)
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4 The histogram below shows the speeds of the 412 million cars that were observed on
motorways.

The speed limit on motorways is 70 miles per hour.

Use the histogram to estimate the percentage of cars observed on motorways that were breaking
this speed limit. (4 marks)
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5 The speeds of the 2.5 million motorcycles that were observed on motorways have been used to
draw the cumulative frequency graph on the answer sheet.

(a) Use the cumulative frequency graph to find an estimate of:

(i) the median;

(ii) the inter-quartile range;

of the motorcycle speeds.

Show clearly how you find these measures on the graph on the answer sheet. (3 marks)

(b) Use the cumulative frequency graph to estimate the percentage of motorcycles observed
on motorways that were breaking the 70 mph speed limit. (3 marks)
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SECTION  C

Answer all questions.

Use Height on page 4 of the Data Sheet.

6 The data for the sample of 13-year-old girls are repeated in the table below.

(a) Complete the table on the answer sheet by using your calculator to estimate:

(i) the mean;

(ii) the standard deviation;

of the heights of the sample of girls aged 13 years. (4 marks)

(b) Explain why the values you have found in part (a) are estimates. (1 mark)

(c) Using the values in the table on the answer sheet:

(i) interpret what the values of the mean tell you about the heights of girls and boys at
ages 11, 12 and 13;

(ii) interpret what the values of the standard deviation tell you about the heights of
boys at ages 11 years, 12 years and 13 years. (5 marks)

Turn over for the next question

Height (cm) Number of girls

90 < x ≤ 110 222

110 < x ≤ 120 221

120 < x ≤ 130 666

130 < x ≤ 140 114

140 < x ≤ 150 108

150 < x ≤ 160 438

160 < x ≤ 170 374

170 < x ≤ 180 554

180 < x ≤ 200 333

Turn over !
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7 Assume that the heights of boys aged 13 years are normally distributed with mean 159.45 cm
and standard deviation 11.06 cm.

(a) Calculate the probability that a boy aged 13 years will have a height of more than 170 cm.
(5 marks)

(b) How many of a random sample of 1000 boys aged 13 years would you expect to be more
than 170 cm tall? (2 marks)

(c) Comment on your answer to part (b) and the data for the sample of boys aged 13 years on
the Data Sheet. (3 marks)

END  OF QUESTIONS

Copyright © 2006 AQA and its licensors.  All rights reserved.
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This graph is to be used when answering Question 1(b).
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This graph is to be used when answering Question 5 parts (a) and (b).
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This table is to be used when answering Question 6(a).

Give values correct to 2 decimal places.

END  OF ANSWER  SHEET

Age 11 years 12 years 13 years

Girls Boys Girls Boys Girls Boys

Mean (cm) 148.08 147.20 153.58 152.98 159.45

Standard deviation (cm) 9.29 9.12 9.52 9.71 11.06

Copyright © 2006 AQA and its licensors.  All rights reserved.
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Formulae

The product-moment correlation coefficient for bi-variate data:  ,

where               

.

Spearman’s rank correlation coefficient:  
2

2

6= 1 .
( 1)

dr
n n
∑

−
−

= [( ) ]yy iiS y y y−∑

= [( ) ]xx iiS x x x−∑

= [( ) ]xy iiS x x y−∑

= xy

xx yy

S
r

S S
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Normal Distribution

The tabulated value is  where
Z is the standardised normal random variable.

END  OF FORMULA SHEET

( ) = P( )z Z zΦ ≤
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