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SECTION A
Answer ALL the questions. Write your answers in the spaces provided.
You must write down all stages in your working.

1. Lincoln greenhouses grow Shirley tomatoes. A sample of 26 tomatoes was taken.
The weights, to the nearest 5 grams, of the 26 tomatoes were:

60 60 55 65 60 50 60 65 50 65 70 50 65

65 50 55 55 70 65 60 65 70 50 55 65 60

(a) Complete the frequency table.

Weight (x) Frequency (f) fx
50 5 250
55 4 220
60 : 6 360
65
70
Totals

(D

(b) Use the information in the table to work out an estimate of the mean weight of these
tomatoes.




blank
Supermarkets want each tomato they sell to be about the same weight.
(c) What other statistical information might the supermarkets need before deciding
whether or not Shirley tomatoes will meet their requirements?
1
(Total 4 marks) F-]
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2. A farmer has two farms.
On one farm he has battery hens, on the other farm he has the same number of free-range hens.
One Saturday the sizes of the eggs collected from the two farms were as follows:
. Total number
Large Medium Small of eggs
Free-range hens 125 210 105
Battery hens 75 210 125
Totals
(a) Complete the two-way table.
2
An egg from those collected on the Saturday is chosen at random.
{b) Write down the probability that the egg chosen is
(@) large,
(ii) from a free-range hen and medium.
2)
(c) Compare and contrast the numbers of the different sizes of eggs laid by the free-range
hens and the battery hens on these farms.
....................................................................................................................................... Q2
2)
(Total 6 marks)
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3. John and Matt are playing tennis. The odds against John winning a game are 2 : 1

(a) What is the probability that John wins the next game?

(b) What are the odds against Matt winning the next game?

...................

John and Matt play six games of tennis.

(c) Work out how many games John can be expected to win.

...................

(Total 3 marks) —]
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4, (a) What is meant by a random sample?

.......................................................................................................................................
.......................................................................................................................................

Here ig an extract from a table of random numbers.

8613 BHE10 0730 3905 9796 8807 3726 0489 1348 1920
6078 4812 9947 0946 9133 1721 0394 7900 0850 4016
7848 0637 8226 0106 6465 9441 1726 7466 6193 1497

(b) Starting from the first line and the third column of the table with the number 84, and

reading across the table select and write down 10 random numbers between 0 and 79
from the table.

(c) Explain how you could use these random numbers to select a sample of 10 students
from 80 students.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
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(Total 5 marks) —]
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5. The table shows the numbers of casualties from road accidents, in thousands, involving
illegal alcohol levels in Northern Ireland in the years 1986 to 2000.
Fatal Serious Slight Total
injuries injuries injuries casualties
1986 1.03 6.57 19.60 27.20
1987 0.93 6.01 17.99 24.93
1988 0.81 5.18 17.25 23.24
1989 0.84 4.92 17.05 22.81
1990 0.80 4.23 16.01 21.04
1991 0.69 3.72 14.00 18.41
1992 0.69 3.40 13.28 17.37
1993 0.57 2.82 12.25 15.63
1994 0.54 2.95 12.26 15.75
1995 0.56 3.10 12.89 16.56
1996 0.60 3.13 13.93 17.67
1997 0.57 3.07 13.90 17.55
1998 0.49 2.68 13.25 16.42
1999 0.48 2.60 14.64 17.72
2000 0.56 2.71 15.75 19.02
(Data source: Department for Transport, Royal Ulster Constabulary)
(a) Write down the Total casualties in 1989.
............................... thousand
@
The total number of casualties in 1996, found by adding together the Fatal, Serious and
Slight injuries columns comes to 17.66 thousand.
The number of casualties in the Total casualties column is 17.67 thousand.
(b) Give a reason for this difference.
(1)
J
10

O O




(c) Describe the trend in the numbers of Fatal injuries in the years

(i) 1986 to 1991,

................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................

................................................................................................................................

................................................................................................................................
................................................................................................................................
................................................................................................................................
................................................................................................................................

................................................................................................................................

(Total 4 marks)
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6. Five shops in Whitehaven sell both videos and DVDs.

The comparative pie charts show the percentage of each that were sold by the 5 shops in one
week.

Videos sold

DVDs sold

Shop E
15% Shop A
24%

LeaweN
blank
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(a) Comment on the sales of videos compared to DVDs in Whitehaven.
Give reasons for your opinion.
@
(b) Discuss any relationship between the percentages of videos sold and the percentages
of DVDs sold in each of the 5 shops.
@ Q6

(Total 3 marks) 7
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7.

The table shows how the average price of houses bought by first-time buyers changed over
a period of five years. It also shows some of the chain base index numbers for the average
prices.

The average prices are given to the nearest £1000.

Year 2001 | 2002 | 2003 | 2004 | 2005

Price (£1000°s) 68 85 99 121 129

Chain base index number 123 125 116

(Data source: Nationwide Database of House Prices)

(a) Calculate, to the nearest whole number, the chain base index numbers for the years
2004 and 2005, and enter them in the table.

@)

(b) For the years 2001 to 2005 write down the largest annual percentage increase.

(d) What can you infer from your answer to {(c)?

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

(Total 7 marks)

~
Leave

blank

AT T L



i

-

8. A steel manufacturer finds that the total quantity of raw materials used by his company
each week is normally distributed with a mean of 1000 tonnes and a standard deviation of
200 tonnes. '

(a) Calculate an estimate of the maximum quantity of raw materials the company is likely
to use per week.

The manager of the steel manufacturing company decides to make a regular order for the
same amount of raw materials to be delivered each week on a Monday.

(b) Discuss what would be a suitable figure for the quantity to be ordered.

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
L L L LR R PR LN S LR

.......................................................................................................................................

(Total 3 marks)

blank

TOTAL FOR SECTION A: 35 MARKS
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SECTION B
Answer ALL the questions. Write your answers in the spaces provided.

You must write down all stages in your working.

Leave )
blank

1. Table 1 shows seven countries, selected at random, their HDI (Human Development Index
—a measure of their quality of life) and their GNP (Gross National Product per person —a
measure of their wealth).

Table 1
Country Niger Rwanda | India | Oman | China | Cuba UK
HDI 0.116 0.304 0.439 | 0.535 | 0.716 ; 0.877 0.970
GNP 20 26 25 93 22 66 113
Table 2 shows the countries ranked in descending order for their HDI.
Table 2
Country Niger | Rwanda | India | Oman | China | Cuba | UK
HDI rank 7 6 5 4 3 2 |
GNP rapnk
Difference in
ranks (d)
&
(a) Complete Table 2.
(2)
(b) Use the information in Table 2 to calculate Spearman’s rank correlation cocfficient for
this data. Give your answer to three decimal places.
(2)
16
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(c) Interpret your answer to part (b).

.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

(Total 6 marks)
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2. A market research company wants to find out the views of customers about a new
supermarket that has just opened.
(a) Give two reasons why the company should take a sample rather than a census.
(1) oottt e bbb b et ba b et £ ekt e ae R E s et Rt e e ee e se s b aa st
(1) ooeeerree e e et et ettt et e en et et ebe et £ e e R et s R e en e oA e e et e b aa bt e s s et enns
)
The market research company wants to take a sample of 100 customers.
The sample is to be taken by asking pre-determined numbers of customers of different
ages and genders to fill in a questionnaire.
(b) Name a suitable sampling method.
03]
(¢) Write down an example of a closed question that could be used on this questionnaire.
2)
(d) Give two reasons why a pilot survey (pre-test) should bé carried out.
(D) e s
1) TSSOSO OO O U OOU OO SO PO
2)

O



One question on the questionnaire is

“Do you agree that the goods are well laid-out and easy to find?”

() Discuss whether this is a suitably worded question for the questionnaire.

.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

Leave )
blank

(Total 9 marks)
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3. Working days were lost in the Manufacturing Industries and in the Public Administration
and Defence Industry between August 2000 and May 2001 as a result of strikes.

The table shows the number of working days, in thousands, lost each month.

Year 2000 2001
Month Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar | Apr [May
Manufacturing 14 | 4 2 6 8 2 6 9 2 4

Public Administration

and Defence 141131 0151 5 6 5 7 2 0

{Data source: Government Statistics)

The mean value of the number of working days lost each month in the Manufacturing
Industries is 5.7 thousand.

The standard deviation of the number of working days lost each month in the Public
Administration and Defence Industry is 5.3 thousand, to one decimal place.

(a) (1) Calculate the mean value of the number of working days lost each month in the
Public Administration and Defence Industry.

Mean for Public Administration and Defence .....c............... thousands

(i) Calculate the standard deviation of the number of working days lost each month
in the Manufacturing Industries. Give your answer to one decimal place.

Standard deviation for Manufacturing ...........c.c...c. thousands

3

Leave
blank

20

ORI A R R

1 2




You may assume that, between August 2000 and May 2001, there were approximately the

same number of people employed in the Manufacturing Industries as there were employed
in the Public Administration and Defence Industry.

(b) Using the given summary statistics and your answers to part (a), compare the numbers
of working days lost each month due to strikes in the two industries between August
2000 and May 2001.

.......................................................................................................................................
.......................................................................................................................................

.......................................................................................................................................

(Total 5 marks)
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4. 1In a screening test a saliva sample is taken and tested for bacteria.

The result of a screening test can be either positive (T+) or negative (T—).
The probability of a person showing a positive (T+) result to the test is 0.1

(a) Work out the probability that a person chosen at random will show a negative (T-)

result to the screening test.

The probability that a person who gave a positive (T+) result to the screening test goes on
to get tooth decay (D+) within 18 months of the screening test was found to be 0.2

The probability that a person who gave a negative (1T-) result to the screening test does

not go on to get tooth decay (D-) was found to be 0.9

(b) Complete the tree diagram below.

Screening test Tooth decay ~ Outcome
result

T+ D+

T+D-

T- D+

T-D-

Probability
of outcome

0.02

&)

Leave h
blank
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(c) Given that a person has tooth decay (D+), what is the probability that the person gave
a positive (T+) result in the screening test within the last 18 months?
@
(d) What can you infer from this result about the usefulness of the screening test?
) |04
(Data source: Dental Journal)
(Total 8 marks)
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5. Sprinklers are used to water similar plots of {and on an experimental farm.

The table shows the amount of water applied, in cm, and the amount of hay grown, in
tonnes per acre, on each of seven plots of land.

Amount of water (x cm) 5 10 15 20 25 30 | 35

Amount of hay (y tonnes per acre) 48 | 51 | 57 | 66 | 73 | 7.9 | 8.1

(a) Plot the last 3 points from the table to complete the scatter diagram for these data.

Amount of hay with different amounts of water

F 3

8.5

8

7.5

7

6.5 X

-6

5.5

Amount of hay (tonnes per acre)

5

4.5

4

3.5 >
0 5 1y 15 20 25 30 35 40

Amount of water (cm)

1)

(b) Describe the correlation between the amount of water applied and the amount of hay
£rown per acre. :

.......................................................................................................................................
.......................................................................................................................................

Leave
blank
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(¢) Calceulate the coordinates of the mean point (¥, ) for the data.
@
On the scatter diagram
(d) (i) plotthe point (x,¥),
(ii) draw the line of best fit.
. 2
(e) Estimate the amount of hay grown when 32 cm of water is applied by the sprinklers
to another one of these plots.
..................... tonnes per acre
@
() Extend your line of best fit to find the amount of hay grown when no water is applied
by the sprinkiers. Discuss this answer.
2 Q5
(Total 11 marks) i
y
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6. In a study on identical twins, the intelligence quotient (IQ) of 10 sets of twins was tested,
and whether the twin was the first- or the second-born was recorded.

The results for the second-born twins are shown on the stem and leaf diagram below.

Second-born twins’ IQ

8 |7 9
9 3 4 6 7

Key
e 8|7=87
1 |3
12 |6

(a) Find the median IQ of the second-born twins.

1
(b) Find the lower and upper quartiles of the IQs of second-born twins.
Lower quartile ........cccovvvecivvcrnennnnsn.
Upper quartile .......cccoceereveeveinenennes
2)
(c¢) Show that 126 is not an outlier for the second-born twins’ I()s.
3

26
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The 1Qs of the 10 first-born twins are shown as a box plot on the grid below.
(d) On the same grid draw a box plot for the IQs of the second-born twins.
Comparative box plots
First-born - : |
Second-born
80 90 100 110 120 130 i40
IQ
3)
(e) Compare the two distributions.
2)
(f) Suggest one way in which the study could be improved.
1) Q6
(Total 12 marks) I
A
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7. A company runs holiday tours.
In 2005, 400 people made provisional bookings.
Of these 320 went on to confirm the booking.
In 2006 one person makes a provisional booking.

(a) Write down an estimate of the probability that this person will go on to confirm the
booking.

(b) Estimate the probability that the person will not go on to confirm the booking.

(c¢) The tour company has just had 4 people who made provisional bookings.

(i) Calculate the probability that exactly 3 of these people will go on to confirm their
booking.

You may use (p + g)* = p* + 4p’q + 6p’¢* +4pg* + 4.

Leave A
blank
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(ii) For these 4 provisional bookings, find which are the two most likely numbers of
people who go on to confirm their bookings. Show your working.

....................

(Total 7 marks)
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8. The table shows the earnings each quarter from tourism to the UK, from the first quarter
of the year 1999 to the second quarter of the year 2002.

Earnings from tourism to the UK (in £ millions)
Year Q1 Q2 Q3 Q4
1999 2413 3064 4148 2874
2000 2315 3297 4284 2910
2001 2406 2815 3819 2265
2002 1901 2815

The data is shown on the time series graph below.

P

4500 4

(Data source: National Statistics)

Earnings from tourism to the UK

4600

3500

3000

Earnings (£ millions)

2500

2000

Ty

1500
Q1

199%

2000

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2

Years and quarters

2001 2002

Leave1
blank
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(a) In which quarter of each year was the greatest amount of money earned?
m
(b) Give one reason why the earnings from tourism were higher in this quarter of each
year.
(1)
The first 9 four-quarterly moving averages, in £ millions, to two significant figures are:
3100 3100 3200 3200 3200 3200 3100 3000 2800
(c) Calculate the last two moving averages.
S million, £......coenn.o..... million.
)
(d) Plot the last two moving averages on the time series graph.
(1)
(¢} What can be inferred from the moving averages about the way the earnings from
tourism changed for the years 1999 to 2002?
@ &
(Total 7 marks) r—]

TOTALFOR SECTION B: 65 MARKS
TOTAL FOR PAPER: 100 MARKS
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