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1 Fiona and Jhoti each take one shower per day. The times, in minutes, taken by Fiona and Jhoti to
take a shower are represented by the independent variables F ∼ N(12.2, 2.82) and J ∼ N(11.8, 2.62)

respectively. Find the probability that, on a randomly chosen day,

[4](i) the total time taken to shower by Fiona and Jhoti is less than 30 minutes,

(ii) Fiona takes at least twice as long as Jhoti to take a shower. [4]

2 The independent random variables X and Y have the distributions N(6.5, 14) and N(7.4, 15)
respectively. Find P(3X − Y < 20). [5]

3 Each drink from a coffee machine contains X cm3 of coffee and Y cm3 of milk, where X and Y are
independent variables with X ∼ N(184, 152) and Y ∼ N(50, 82). If the total volume of the drink is
less than 200 cm3 the customer receives the drink without charge.

(i) Find the percentage of drinks which customers receive without charge. [4]

(ii) Find the probability that, in a randomly chosen drink, the volume of coffee is more than 4 times
the volume of milk. [5]

4 Yu Ming travels to work and returns home once each day. The times, in minutes, that he takes to
travel to work and to return home are represented by the independent random variablesW andH with
distributions N(22.4, 4.82) and N(20.3, 5.22) respectively.

(i) Find the probability that Yu Ming’s total travelling time during a 5-day period is greater than
180 minutes. [4]

(ii) Find the probability that, on a particular day, Yu Ming takes longer to return home than he takes
to travel to work. [5]
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5 When Sunil travels from his home in England to visit his relatives in India, his journey is in four
stages. The times, in hours, for the stages have independent normal distributions as follows.

Bus from home to the airport:
Waiting in the airport:

N(3.75, 1.45)
N(3.1, 0.785)
N(11, 1.3)Flight from England to India:

Car in India to relatives: N(3.2, 0.81)

(i) Find the probability that the f ight time is shorter than the total time for the other three stages.
[6]

(ii) Find the probability that, for 6 journeys to India, the mean time waiting in the airport is less than
4 hours. [3]

6 The random variable � ;  has the distribution N(3.2, 1.22). The sum of 60 independent observations �;of 
is denoted by �6 . Find P(�6  > 200). [5]

7 Exam marks, X, have mean 70 and standard deviation 8.7. The marks need to be scaled using the 

formula Y = aX + b so that the scaled marks, Y , have mean 55 and standard deviation 6.96. Find the 
values of a and b. [4]

8 The independent random variables X and Y are such that X has mean 8 and variance 4.8 and Y has a
Poisson distribution with mean 6. Find

[2](i) E(2X − 3Y),

(ii) Var(2X − 3Y). [4]
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