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1.					
The discrete random variable X has the following probability distribution,
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	P(X = x)
	

	

	

	

	

	





(a)  Find 
(3)

The random variable 

(b)  Find 
 (4)
 (Total 7 marks)
___________________________________________________________________________

2.	
The population of a country is made up of two non-overlapping groups, A and B.
The proportion of people in group A who are colour blind is 8%
A random sample of 40 people is taken from group A 

(a) Find the probability that in this sample of 40
	 (i)  at least 4 are colour blind,
	(ii)  more than 2 but fewer than 8 are colour blind.
(4)
The proportion of people in group B who are colour blind is 0.5 % 
A random sample of 35 people is taken from group B 

(b)  Find the probability that exactly 1 person in this sample of 35 is colour blind.
(1)
A random sample of 4000 people is taken from the whole population of this country. 
The proportion of group A members in the sample is 55%
(c)  Calculate an estimate for the number of people in this sample of 4000 that are colour blind.
(3)
(Total 8 marks)
___________________________________________________________________________
3.	
John wants to investigate whether there is a relationship between the Daily Mean Air Temperature and the Daily Total Sunshine for Leeming.
(a) Using your knowledge of the large data set, state the units that are used for Daily Total Sunshine. 
(1)
John decides to use the large data set to collect his data.
John takes a simple random sample of 12 days from August 1987
(b) Describe how this sample could be taken.
(2)
The scatter diagram below shows John’s results for these 12 days.
O
6
2
10
14
18
20
22
Daily Mean Air Temperature
8
6
4
2
Daily Total Sunshine
10




	








16
24
26
12
8
4


	
(c)  Describe the correlation shown in the scatter diagram.
(1)
John believes that there is a positive correlation between Daily Mean Air Temperature and Daily Total Sunshine at Leeming.

John calculates, using these 12 points, the product moment correlation coefficient between these two variables and obtains 
(d)  Carry out a suitable test to investigate John’s belief at the 5% level of significance.
       State clearly
· your hypotheses
· the critical value
(3)
(Total 7 marks)
___________________________________________________________________________
4.	
The weights, x grams, of 200 hamsters are summarised in the grouped frequency table below.

	Weight
	Frequency
	Mid-points

	18 ⩽ x < 20
	18
	19

	20 ⩽ x < 24
	48
	22

	24 ⩽ x < 30
	50
	27

	30 ⩽ x < 40
	32
	35

	40 ⩽ x < 45
	30
	42.5

	45 ⩽ x < 48
	22
	46.5




	          

A histogram is drawn to represent these data.
The bar representing the class 20 ⩽ x < 24 is 6 cm wide and 3.6 cm tall.
(a)  Calculate the width and the height of the bar representing the class 40 ⩽ x < 45
(3)
(b)  Use linear interpolation estimate, to one decimal place, the median of x
(2)
(c)  Estimate
      (i)  the mean weight of these hamsters,
     (ii)  the standard deviation of the weight of these hamsters.
(3)
(Total 8 marks)
___________________________________________________________________________

5.	
The lifespan of a certain brand of mountain bike tyres, in km, are normally distributed with a mean lifespan of 3200
It is known that 5% of these tyres last less than 1700 km.
(a)  Show that the standard deviation is 912, to 3 significant figures.
(3)
(b)  Find the probability that a randomly selected tyre will last longer than 4000 km.
(1)
A chemical is added to the rubber compound which is thought to increase the lifespan of this brand of mountain bike tyres.
20 new tyres with the chemical added to the rubber are tested and their mean lifespan is found to be 3544 km.
(c)  Test whether or not there is evidence that the mean lifespan of these mountain bike tyres is now greater than 3200 
· State your hypotheses clearly
· Use a 2.5% level of significance
(5)
(Total 9 marks)
___________________________________________________________________________















6.	
The Venn diagram shows the events X, Y and Z where a, b, c, d and e are probabilities.
[image: A diagram of circles with letters and numbers
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Given that 



             and the events X and Y are independent.
(a)  Find the value of a and the value of b
(2)
(b)  Find the value of e
(2)
(c)  Hence find the value of c and the value of d
(2)
(d)  State, giving a reason, whether or not the events Y and Z are independent.
(2)

(e)  Find 
(3)
(Total 11 marks)
___________________________________________________________________________
___________________________________________________________________________
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