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1. The discrete random variable X has probability density function as shown.

x 2 3 4 5
P(X = x) 0.15 0.2 d 0.3

Find

(a) the value of d,
(1)

(b) P(3 ≤ X < 5),
(2)

(d) F(3.2).
(1)

2. If P(A) = 0.35, P(B) = 0.4 and P(A ∪ B) = 0.65

(a) Find P(A ∩ B)
(2)

(b) State, giving your reason, whether A and B are independent.
(2)

(c) Find P(A′ ∪ B).
(2)

(d) Find P(B|A′).
(3)

3. In a certain village 70% of pensioners had the vaccination against influenza. Of those
that had the jab, 2% still had influenza whereas 20% of those that did not have the
jab came down with the illness.

(a) Draw a tree diagram to represent this information.
(3)

(b) Find the probability that a randomly chosen pensioner from the village has
had influenza.

(3)

(c) If a pensioner is chosen that has not had influenza find the probability that they
did not have the jab.

(3)

4. Two dice are rolled. Let X be the random variable ‘the difference between the
two scores’

(a) Complete a probability table for all the possible outcomes.
(5)

(b) Find E(X) and Var(X).
(5)
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5. Milk is sold in 2 litre cartons. The machine that dispenses the milk into the carton has
been set to a mean of 2.1 litres and has a standard deviation of 0.05 of a litre. Assuming
this follows a normal distribution find the probability that

(a) a given carton of milk has less than 2 litres of milk in it, (3)

(b) the carton has between 2.05 and 2.15 litres in. (4)

(c) The company wishes to be 99% certain that it is not selling milk under the advertised
capacity. What should they set the mean on the machine to be? You may assume that the
standard deviation is unchanged. Give your answer to 3 significant figures. (3)

6. The following table shows the distribution of wages in a small factory.

Wage in £’s −10000 −15000 −20000 −30000 −50000 −100000
Number of employees 17 48 55 25 12 3

(a) Draw a cumulative frequency curve and use it to find the median and quartiles
of the distribution. (5)

(b) Hence draw a box plot and describe any skewness that exists. (4)
(c) Calculate the mean of this distribution. (3)
(d) Which do you consider to be a better representation of the average wage - the mean

or the median? Justify your answer. (2)

7. The table below shows the amount of a certain chemical (mg/m3) measured at points
downstream from a factory outlet pipe.

Distance (d) in meters 25 50 75 100 125 150 175 200

mg/m3 (m) 8 7 6.3 5.5 5.1 4 3.2 2.8

You may assume
∑

d = 900
∑

m = 41.9
∑

d2 = 127500
∑

m2 = 243.03
∑

dm = 3930

(a) Which is the response variable and which is the explanatory variable in this case? (2)

(b) Draw a scatter diagram to represent this data. (3)

(c) Calculate the product moment correlation coefficient between d and m. (6)

(d) Comment on what this value shows. (2)

(e) Find the regression line for m on d in the form m = a + bd . (4)

(f ) Interpret the values of a and b. (2)
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