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Instructions 

· Use black ink or ball-point pen. 

· If pencil is used for diagrams/sketches/graphs it must be dark (HB or B). 
· Fill in the boxes at the top of this page with your name, centre number and candidate number. 
· Answer all the questions and ensure that your answers to parts of questions are clearly labelled. 
· Answer the questions in the spaces provided – there may be more space than you need. 
· You should show sufficient working to make your methods clear. Answers without working may not gain full credit. 
· Inexact answers should be given to three significant figures unless otherwise stated. 

Information 

· A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
· There are 8 questions in this question paper. The total mark for this paper is 100.

· The marks for each question are shown in brackets – use this as a guide as to how much time to spend on each question. 
Advice 

( 
Read each question carefully before you start to answer it. 

( 
Try to answer every question. 

( 
Check your answers if you have time at the end.

 ( 
If you change your mind about an answer, cross it out and put your new answer and any working underneath. 

1.
A doctor takes a random sample of 100 patients and measures their intake of saturated fats in their food and the level of cholesterol in their blood. The results are summarised in the table below.
	Cholesterol level
	High
	Low

	Intake of saturated fats
	
	

	High
	12
	8

	Low
	26
	54


Using a 5% level of significance, test whether or not there is an association between cholesterol level and intake of saturated fats. State your hypotheses and show your working clearly.

(Total 10 marks)

___________________________________________________________________________
2.
A number of males and females were asked to rate their happiness under the headings 
“not happy”, “fairly happy” and “very happy”.
The results are shown in the table below

	
	Happiness
	Total

	
	Not happy
	Fairly happy
	Very happy
	

	Gender
	Female
	9
	43
	34
	86

	
	Male
	13
	25
	16
	54

	Total
	22
	68
	50
	140


Stating your hypotheses, test at the 5% level of significance, whether or not there is evidence of an association between happiness and gender. Show your working clearly.
(Total 10 marks)


___________________________________________________________________________

3.
A factory manufactures batches of an electronic component. Each component is manufactured in one of three shifts. A component may have one of two types of defect, D1 or D2, at the end of the manufacturing process. A production manager believes that the type of defect is dependent upon the shift that manufactured the component. He examines 200 randomly selected defective components and classifies them by defect type and shift. 


The results are shown in the table below.

	Defect type

Shift
	D1
	D2

	First shift
	45
	18

	Second shift
	55
	20

	Third shift
	50
	12


Stating your hypotheses, test, at the 10% level of significance, whether or not there is evidence to support the manager’s belief. Show your working clearly.

(Total 10 marks)

___________________________________________________________________________
4.
A psychologist carries out a survey of the perceived body weight of 150 randomly chosen

people. He asks them if they think they are underweight, about right or overweight. His

results are summarised in the table below.
	
	Underweight
	About right
	Overweight

	Male
	20
	22
	30

	Female
	16
	28
	34


The psychologist calculates two of the expected frequencies, to 2 decimal places, for a test

of independence between perceived body weight and gender. These results are shown in

the table below.
	
	Underweight
	About right
	Overweight

	Male
	17.28
	
	

	Female
	18.72
	
	


(a)
Complete the table of expected frequencies shown above.

(2)
(b)
Test, at the 10% level of significance, whether or not perceived body weight is


independent of gender. State your hypotheses clearly.

(7)
The psychologist now combines the male and female data to test whether or not body

weight types are chosen equally.
(c)
Find the smallest significance level, from the tables in the formula booklet, for which


there is evidence of a preference.

(5)
(Total 14 marks)
___________________________________________________________________________

5.
John thinks that a person’s eye colour is related to their hair colour. He takes a random sample of 600 people and records their eye and hair colours. The results are shown in 
Table 1.

	
	
	Hair colour

	
	
	Black
	Brown
	Red
	Blonde
	Total

	Eye colour
	Brown
	45
	125
	15
	58
	243

	
	Blue
	34
	90
	10
	58
	192

	
	Hazel
	20
	38
	16
	26
	100

	
	Green
	6
	29
	7
	23
	65

	
	Total
	105
	282
	48
	165
	600


Table 1

John carries out a χ2 test in order to test whether eye colour and hair colour are related. He calculates the expected frequencies shown in Table 2.

	
	
	Hair colour

	
	
	Black
	Brown
	Red
	Blonde

	Eye colour
	Brown
	42.5
	114.2
	19.4
	66.8

	
	Blue
	33.6
	90.2
	15.4
	52.8

	
	Hazel
	17.5
	47
	8
	27.5

	
	Green
	11.4
	30.6
	5.2
	17.9


Table 2

(a) 
Show how the value 47 in Table 2 has been calculated.

(1)

(b) 
Write down the number of degrees of freedom John should use in this χ2 test.

(1)
Given that the value of the χ2 statistic is 20.6, to 3 significant figures,

(c) 
find the smallest value of α for which the null hypothesis will be rejected at the α% level of significance.

(1)

(d) 
Use the data from Table 1 to test at the 5% level of significance whether or not the proportions of people in the population with black, brown, red and blonde hair are in the ratio 2:6:1:3.

State your hypotheses clearly.

(9)
(Total 12 marks)

___________________________________________________________________________
6.
A research station is doing some work on the germination of a new variety of genetically modified wheat.
They planted 120 rows containing 7 seeds in each row.

The number of seeds germinating in each row was recorded. The results are as follows

	Number of seeds germinating in each row
	0
	1
	2
	3
	4
	5
	6
	7

	Observed number of rows
	2
	6
	11
	19
	25
	32
	16
	9


(a) 
Write down two reasons why a binomial distribution may be a suitable model.
(2)

(b) 
Show that the probability of a randomly selected seed from this sample germinating 
is 0.6.
(2)
The research station used a binomial distribution with probability 0.6 of a seed germinating. The expected frequencies were calculated to 2 decimal places. The results are as follows:

	Number of seeds germinating in each row
	0
	1
	2
	3
	4
	5
	6
	7

	Expected number of rows
	0.20
	2.06
	s
	23.22
	t
	31.35
	15.68
	3.36


(c) 
Find the value of s and the value of t.
(2)

(d) 
Stating your hypotheses clearly, test, at the 1% level of significance, whether or not the data can be modelled by a binomial distribution.
(7)
(Total 13 marks)

___________________________________________________________________________

7.
A total of 100 random samples of 6 items are selected from a production line n a factory and the number of defective items in each sample is recorded. The results are summarised in the table below.
	Number of defective items
	0
	1
	2
	3
	4
	5
	6

	Number of samples
	6
	16
	20
	23
	17
	10
	8


(a) 
Show that the mean number of defective items per sample is 2.91.

(2)

A factory manager suggests that the data can be modelled by a binomial distribution with n = 6. He uses the mean from the sample above and calculates expected frequencies as shown in the table below.

	Number of defective items
	0
	1
	2
	3
	4
	5
	6

	Expected frequency
	1.87
	10.54
	24.82
	a
	22.01
	8.29
	b


(b) 
Calculate the value of a and the value of b, giving your answers to 2 decimal places.

 (4)

(c)
Test, at the 5% level, whether or not the binomial distribution is a suitable model for the number of defective items in samples of 6 items. State your hypotheses clearly.

(8)

(Total 14 marks)


___________________________________________________________________________

8.
An airport manager carries out a survey of families and their luggage. Each family is allowed to check in a maximum of 4 suitcases. She observes 50 families at the check-in desk and counts the total number of suitcases each family checks in. The data are summarised in the table below.

	Number of suitcases
	0
	1
	2
	3
	4

	Frequency
	6
	25
	12
	6
	1


The manager claims that the data can be modelled by a binomial distribution with p = 0.3.
(a)
Test the manager’s claim at the 5% level of significance. State your hypotheses  clearly.


Show your working clearly and give your expected frequencies to 2 decimal places.

(8)
The manager also carries out a survey of the time taken by passengers to check in. She records the number of passengers that check in during each of 100 five-minute intervals.

The manager makes a new claim that these data can be modelled by a Poisson distribution. She calculates the expected frequencies given in the table below.

	Number of passengers
	0
	1
	2
	3
	4
	5 or more

	Observed frequency
	5
	40
	31
	18
	6
	0

	Expected frequency
	16.53
	29.75
	r
	s
	7.23
	3.64


(b)
Find the value of r and the value of s giving your answers to 2 decimal places.

(3)

(c)
Stating your hypotheses clearly, use a 1% level of significance to test the manager’s new claim.

(6)
(Total 17 marks)


TOTAL FOR PAPER:  100 MARKS
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